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A  SINGLE,  DOUBLE  AND  TRIPLE  COMBINATIONS  B  SINGLE  PRIMARIES -blue,  red,  green 

Color-TV 

\  I  _  I  \  ' 

Signal-Generator  n  > 
Patterns 


D  DOT-SEQUENTIAL  WAVEFORM- corresponding  to  picture  A 


60,000  ohms,  2:1  ratt 


Single  plate  to  single  grid 
8  MA  unbalanced  D.C. 


As  above 


As  above 


80.000  ohms  overall, 
2.3:1  turn  ratio 


ULTRA  COMPACT  UNITS... OUNCER  UNITS 

HIGH  FIDELITY  ....  SMALL  SIZE  ....  FROM  STOCK 


UTC  Ultra  compact  audio  units  are  small  and  light  in  weight,  Ideally  suited  to  remote  ampliher  and 
similar  compact  equipment.  High  fidelity  is  obtainable  in  all  individual  units,  the  frequency  response 
being  ±  2  OB  from  30  to  20,000  cycles. 

True  hum  balancing  coil  structure  combined  with  a  high  conductivity  die  cast  outer  case,  effects  good 
inductive  shielding. 


Typf 


Secondary 

Application  _ Primary  Impedance  Impedance 

Low  impedance  mike,  p>ckup,  30,  123/130,  200/230,  30  ohms 

or  multiple  line  to  gr.d  _  _333.  300/600  ohms 

Low  impedance  mike,  pickup,  30,  200,  300  30,000  ohms 

or  line  to  1  cr  2  grids  (multiple  alloy  shields  for  low  hum  pickup) _ 

Low  impedance  mike,  pickup,  50,  123/130,  200/250,  80,000  ohms  overall, 

or  multiple  line  to  grids  __  _333,  300/600  ohms _ in  two  sections 

Dynamic  microphone  to  one  or  30  ohms  30,000  ohms  overall, 

two  grids  _  _  _  _in  two  sections 

MiJt.ng  m.ke,'  pickup,  or  mul-’30,  l25/l50,’200/250,  50.  125/150,  200/250, 

tiple  line  tojjne _  _333^  500/600  ohms  _333^  500/600  ohms 

M.ung  low  impedance  mike,  30,  200/250,  500/600  50,  200/230,  500/600 
pic'-up.  or  line  to  hrte  (multiple  alloy  shields  ter  low  hum  pickup) 


List 

Price 

S16.00 


Sing'e  plate  to  two  grids.  15,000  ohms 

Splitpnmary  _ _ 

Single  plate  to  two  grids  8  15,000  ohms 

WA  unbalanced  D.C.  _ _ 

Single  plate  to  multiple  line  15,000  ohms 


80,000  ohms  overall, 
2.3:1  turn  ratio 
50,~125/r50,  200/250, 

333,  500/600  ohms  _ 

50,  '125/V50,’  200/250, 
33^500/600_Ohms 
50,  125/1515,  200/250, 
333,  500/600  ohms 
50,  '125/150,  200/250, 
333,  500/600  ohms 


TYPE  A 
VA-xV/i' 


Single  plate  to  multiple  line  15,000  ohms 
8  MA  unbalanced  D.C. 


Push  pull  low  level  plates  to  30. COO  ohms  50,  125/150,  200/: 

mu'tip’e  lir>e  _  _ P'ate  to  plate  _  _ 500/600  ohms 

Crystal  microphone  to  mul-  100,000  ohms  50,  125/150,  200/ 

tip  e  line  _ _ _ 333,  500/600  ohms 

AudiOChoke,  250  henrys  *  5  MA  6000  ohms  D.C.,  65  henrys  (^10  M  A  1500  ohms  D.C. 
Filter  choke  60  henrys  15  MA  2000ohms  O.C.,  15  henrys 'S  30  MA  SOOohms  D.C 


ISO  VARICH  STREET  •  NEW  YORK  13.  H.  Y. 

EXPORT  DIVISION;  13  EAST  40t»i  STREET,  NEW  YORK  U.  N  Y..  CABLES:  '  ARlAB’ 


UTC  OUNCER  components  represent  the  acme  in  compact  quality  transformers.  These  units,  which  weigh 
one  ounce,  are  fully  impregnated  and  sealed  in  a  drawn  aluminum  housing  Vt"  diameter ...  mounting 
opposite  terminal  board.  High  fidelity  characteristics  are  provided,  uniform  from  40  to  15.000  cycles, 
except  for  0-14,  0^15,  and  units  carrying  DC  which  are  intended  for  voice  frequencies  from  ISO  to 
4.000  cycles.  Maximum  level  0  DB. 


Type 

No 

Appti:a'icn 

Pri.  Imp. 

Sf. 

[mp. 

List 

Price 

C-: 

cr  une  t3 

fO  200/250 

500 '600 

50  000 

$14.00 

c 

2  jr  T 

DiCu.ip  cr  li  >e  to 

50  200'250 
500/600 

50  000 

lA.OO 

0-3 

Dynam 

cm  e  to  1  gr  d 

7.5/30 

SO  000 

13  00 

0-4 

S  .ng  e 

0  aie  to  1  grid 

15  000 

60.000 

11. CO 

C-- 

Pale 

0  gr.d  D.C.  in  Pr  . 

15  000 

60  000 

ll.CO 

C  t( 

Stng'e 

ola*e  to  2  grtjs 

15  000 

95  000 

13.00 

C-7 

D,C.*i 

0  2  grids, 

Pn. 

15.000 

95  000 

13.00 

C-8 

Sing  e 

p'ate  to  line 

15  000 

60  200/250 

soo/too 

14.00 

C-9 

Pate 

0  'me  D.C.  in  Pn. 

15  000 

50  200/250, 

500/600 

14,C0 

C-lt) 

P..ih 

uii  piaies  to  line 

30  000  ohms 
plate  to  plate 

50,  200/250, 

500/600 

14.C0 

0-n 

Crysta 

mike  to  line 

50  000 

50,  200/250 

500/600 

14.00 

012 

Mminq 

and  matching 

50,  200/250 

50  200/250. 

500/600 

13.00 

0-13 

Reactc 

r  300  Hys.-  no  D.C.;  50 

H>5.  -3  MA.  D.C. 

6000  ohms 

10.00 

0-14 

50  1 

Pi<e  or  line  to  gnd 

200 

1  i  megohm 

14.00 

0-15 

10:1 

mgle  plate  to  grid 

15  000 

1  megohm 

14.00 
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COLOR-TV  SIGNAL-GENERATOR  PATTERNS . COVER 

Three  monitor  images  ond  a  waveform,  photographed  on  Ehtochrome  film  at  Hozeltine  Laboratories  (see  p-116) 

DEFENSE  DEPARTMENT  PLANS  FOR  BASIC  RESEARCH,  by  H.  Zahl,  E.  Pioro  and  J.  Morchetti .  82 

Army,  Navy  and  Air  Force  spokesmen  tell  whot’s  oheod 

AIRBORNE  SUBMARINE  DETECTION  SYSTEMS,  by  T.  B.  Schillo .  SB 

Survey  of  recent  improvements  in  submorines  and  antisubmarine  oircraft,  with  emphosis  on  electronic  equipment 

PLANS  FOR  COMPATIBLE  COLOR  TELEVISION .  90 

Recommendotions  for  "composite  system"  proposed  by  AD  Hoc  Committee  of  NTSC 


WAR-EMERGENCY  OPERATION  OF  BROADCAST  STATIONS .  94 

The  plan  for  ossuring  broodcost  service  without  revealing  the  source  of  the  program 

ELECTRONIC  PROTECTION  FOR  WAR  PLANTS,  by  Rickard  Y.  Atlee .  96 

Advanced  designs  offer  increased  safeguarding  of  plants  engaged  in  military  production 

INDUSTRIAL  TRISTIMULUS  COLOR  MATCHER,  by  George  P.  Bentley .  102 

Constont-current  multiplier  phototube  circuit  accurotely  motches  colors  of  even  darkest  plastics,  textiles  ond  dyes 

NEW  CATHODE  DESIGN  IMPROVES  TUBE  RELIABILITY,  by  D.  R.  Hill .  104 

Structure  contains  reservoir  of  electron-emitting  substance 

SIDEFIRE  HELIX  UHF-TV  TRANSMITTING  ANTENNA,  by  L.  O.  Krause .  107 

Provides  power  gain  of  20  with  structural  simplicity  and  ease  of  odjustment 

TRAVELING-WAVE  AMPLIFIER  MEASUREMENTS,  by  F.  E.  RadcliHe .  .  110 

Quick  and  accurate  meosurement  of  amplifier  characteristics  for  microwave  television  program  circuits 

HIGH-SPEED  SAMPLING  TECHNIQUES,  by  B.  R.  Shepord .  112 

Ways  and  means  for  sconning  more  circuits  with  better  accuracy  and  in  less  time 

PICTURE  GENERATOR  FOR  COLOR  TELEVISION,  by  R.  P.  Burr,  W.  R.  Stone  and  R.  0.  Noyer .  116 

Simple  equipment  is  added  to  black-ond-white  picture  generator  to  provide  color-striped  pictures 

STEP  MULTIPLIER  IN  GUIDED-MISSILE  COMPUTER,  by  Edwin  A.  Goldberg .  120 

Circuit  details  of  missile  and  target  simulator  that  minimizes  costly  test  firings  of  new  missile  designs 

BEAM  STABILIZER  FOR  INDUSTRIAL  X-RAYS,  by  John  E.  Jacobs .  125 

Automatic  device  uses  cadmium  crystols  to  keep  beom  intensity  constant 

D-C  AMPLIFIER  WITH  REDUCED  ZERO-OFFSET,  by  W.  McAdam,  R.  Tarpley  and  A.  Williams,  Jr .  128 

Input  required  to  bring  output  to  zero  is  less  thon  one  microompere  in  new  contoct-moduloted  measuring  amplifier 

FIELD-POWER  CONVERSION,  (Reference  Sheet),  by  Robert  E.  Perry .  134 

Shows  directly  power  density  corresponding  to  field  strength  and  levels  above  I  fiv  or  I  mw 
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AUDIO  OSCIllATOR 


marioii 

methods 

MEASURE  HAIRSPRING 

TORQUE 

WITH  SOUND  WAVES 


Marion's  Hairspring  inspection  method 
permits  t00%  inspection  and  controi  of 
hairspring  characteristics  at  high  pro¬ 
duction  rates. 


marion  methods 


THE  MARION  METHOD  of  hcdispring  inspection  takes  advantage  j 
of  the  relationship  between  the  torque  of  the  hairspring  and  its  -  / 
natural  resonant  frequency.  Initial  calibration  is  made  with  au*| 
standard  torsiometer  and  frequency  is  adjusted  to  resonate  a^^l 
hairspring  of  known  torque.  Hairsprings  of  conect  torque  speci-  ' 
fications  resonate  when  held  in  tweezers  placed  against  the 
vibrating  surface.  Amplitude  adjustment  permits  "Go-No-Go" 
Inspection  to  1%  of  specified  torque.  With  this  method,  inspec¬ 
tion  rotes  of  500  to  600  springs  per  hour  may  be  achieved.  This 
technique  affords  production  torque  control  to  close  limits  on  a 
100%  basis,  rather  than  the  normal  spot  checking  provided  by 
standard  torsiometers. 


NOT  FOR  SALE  —  Morion'i  Method  ol  inepecting  hairsprings  by  vibrat¬ 
ing  them  at  audible  irequencies  may  be  adaptable  to  your  own  inspection 
problems.  The  illustrations  show  how  such  a  device  may  be  made.  The 
one  pictured  uses  o  Hewlett-Packard  audio  osciUatoi  coupled  to  a  trans¬ 
ducer  which  may  be  a  modified  P.  M.  speaker  assembly. 

OTHER  MARION  METHODS  —  Cunezvt  demands  on  industry  by  the 
mobilization  progrom  accentuate  the  importance  of  production  methods. 
Hairspring  torque  measurement  by  means  of  sound  waves  is  only  one  ol 
a  number  ol  methods  which  Marion  proposes  to  present  in  the  hope  that 
some  ol  them  can  help  you  as  much  as  they  have  helped  us.  Marion  Qec- 
trical  Instrument  Company,  401  Canal  Street.  Manchester.  N.  H..  U.  S.  A. 
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THIS  INFORMATIVE  QUARTERLY 
WILL  BE  MAILED  TO  YOUR  ADDRESS 


FILL  IN 

THIS  COUPON 


j  MUIRHEAD  &  CO.  LTD  •  BECKENHAM  •  KENT  •  ENGLAND 
I  Please  mail  me,  free  of  charge, ^our  quarterly  journal  “  TECHSIQUE” 

I 


i  POSITION. 


I  COMPANY. 

NOW  I  ADDRESS- 


MUIRHEAD  &  Co.  Ltd. 

PRECISION  ELECTRICAL  INSTRUMENT  MAKERS 

BECKENHAM  •  KENT  •  ENGLAND 

Telegrams  and  Cables:  MUIRHEADS  ELMERS-END 


PRECISION 


MUIRHEAD 


ELECTRICAL  I  NS  TRUMENTI 
MU2« 
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Any  resistor  can  reduce  voltage  and  dissipate 
heat.  Amazingly  few  can  do  it  without  overheating 
themselves!  Chief  among  those  who  can  are  IRC 
Resistors.  Advanced,  yet  practical  design— unusual 
use  of  heat-dissipating  materials— and  a  rigid  quality- 
control  system— all  combine  to  give  these  resistance  units 
low  operating  temperatures,  greater  efficiency  and  longer  life. 


Low  tomporafuro  coofflciont  and  notto  lovol. 
Moot  and  boat  JAN-R-II  Specifications. 

Vi,  Vi,  1  and  2  watts — available  in  ^ 
and  ±20%  tolerance. 

Easily  meet  critical  requirements  of  television. 

Fully  tested  by  independent  agencies  under 
actual  field  conditions. 


TMBperotvra  coaffkiMts  covar  aiony  rasistoaca  voiaas  in  IRC 
Type  BW  Insulated  Wire  Wound  Resistors.  At  '/i,  1  and  2  watts,  they 
are  exceptionally  stable,  economical  units  for  low  range  applications 
such  as  meters,  analyzers,  spark  suppression  units,  TV  circuits,  low 
power  ignition  circuits.  Resistance  elements  are  wouitd  uniformly  on 
insulated  core.  AAolded  phenolic  housing  protects  against  humidity 
and  grounding.  Noise  and  aging  are  negligible.  Technical  data 
Bulletin  B-5  contains  full  details. 


INTERNATIONAL  RESISTANCE  COMPANY 
403  N.  BROAD  ST.,  PHIlADilPHIA  t,  PA. 


Pltott  B*nd  cempUtt  infprmotion  on  ittmi  chtc'^td  b«low:— 

Advanced  BT  Resistors  (B-1)  BW  Resistors  IB  S) 

Power  Wire  Wounds  (C-2)  MW  Resistors  U  2) 

Nome  and  Address  of  nearest  IRC  Distribi^tor 
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TITLE _ 

COMPANY. 


ADDRESS. 
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STANDARD  AC  SPECIFICATIONS 


VA  capacity 

150 

250 

2000 

5000 

500_  . 

1000 

3000 

10000 

15000 

Harmonic  Distortion 

3%  max. 

2%  max. 

3%  max. 

3%  max. 

MODEL  NO.  SOO-S 


■■■:j.!.|l||.lH.!.l!!ggffl 


0.1%  against  line  or  load 


Input  voltage 

95-130  VAC;  also  available  for  190-260  VAC 
single  phase  50-60  cycles 

Output  voltage 

Adjustable  between  110-120;  220-240  in  230 
VAC  models 

Load  range 

0  to  full  load 

P.F.  range 

Down  to  0.7  P.F.  All  models  temperature 
compensated 

NOTE:  THREE  PHASE  AND  400  CYCLE  REGULATORS  ALSO  AVAIL- 
ABLE.  ALL  REGULATORS  CAN  BE  HERMETICALLY  SEALED. 

■■■■■■■■■■■■■■■I 

■■■■■■■■■■■■■■■■ 

IbHbhhibbhbibb 


IT^'riVe  /or  Complete  Literature 


M  111 


For  regulated  DC  problems  investigate  Sorensen’s 
line  of  Voltage  Reference  Standards, 

DC  Supplys,  and  NOBATRONS 


#ffi#/  vontpun^.  inv» 

3^*  fAianiiD  avi.  •  Stamford,  conn. 

MINIFICTIIEIS  OF  AC  LINE  lESIlATOIS.  tl  AND  400  CTCIES;  OESDIATEO  OC  OONEO  SOOOCES:  ELECTOONIC 
INVEITEOS;  VOITASE  OEFEOENCE  STANOAIOS;  tOSTOM  OOILI  TIANSFOIMEOS;  SATOOAOIE  CODE  OEACTOOS 
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Reeves  saves  space  m  its  Electroiiic 
Brain •••  with  IRV-O-LITE  Tubing 

The  Reeves  Electronic  Analog  Computer  (REAC)  *  saves  plenty  of 
man-hours  in  performing  complex  calculations.  And  in  this  Elec¬ 
tronic  Brain's  complicated  wiring  system,  shielding  and  terminal 
labeling  are  done  exclusively  with  IRV-O-LITE  XTE-30  Plastic 
Tubing — saving  plenty  of  apace. 

XTE-30’s  high  dielectric  strength  of  1,000  vpm  (dry)  frequently 
permits  the  use  of  ihinner-walled  tubing.  Where  space  is  at  a  pre¬ 
mium,  follow  the  example  of  Reeves  and  hundreds  of  other  manu¬ 
facturers — use  XTE-30! 

You  get  these  other  advantages,  too,  with  XTE-30  Plastic  Tubing: 
high  mechanical  strength:  lasting  flexibility;  excellent  chemical 
and  moisture  resistance. 

XTE-30  comes  in  a  standard  range  of  sizes  from  .022"  to  2"  ID  and 
even  larger  for  special  applications.  Six  contrasting  colors  simplify 
identification  of  leads  and  speed  up  complex  wiring  jobs.  See  for 
yourself  what  XTE-30  will  do  for  you — just  mail  the  coupon  for 
free  Technical  Data  Sheet. 

*  Maniifaclured  by  Reeves  Instrument  C.nrp.  of  !S.  1’.,  one  of  the  outstanding  pro-  J 

ducers  of  hiph  precision  electronic  and  electro-mechanical  computing  equipment.  %S^lAVIZta 


S0nd  this  sonvnisnt  coupon  now 


Irvinaton 

VARNISH  A  INSUIATOR^^  roMPANV 


COMPANY 


Irvington  11,  New  Jersey 


Irvington  Varnish  &  Insulator  Company 
fiE  Argyle  Terrace  Irvington  11,  N.  J. 

Gentlemen: 

Please  send  me  your  Technical  Data  Sheet  on 
IRV-O-I.ITK  XTE-30  tubing. 

Name . .Tide . — . 

Company . - . — — 

Address . - 
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Plasticon  GIASSMIKIS 

have  been  solving  your 
engineering  problems  since  1943! 


We  originally  designed  Glassmikes  for  the 
Metallurgical  Laboratory  at  the  University 
of  Chicago  for  use  in  radiation  counter  equip¬ 
ment.  The  Glassmike  construction  (metal 
ferrules  soldered  to  silvered  bands  at  each 
end  of  a  glass  tube)  proved  ideal  for  small, 
high  voltage  filter  and  coupling  capacitors. 
As  the  only  exclusive  producers  of  plastic 
film  dielectric  capacitors,  we  use  many  differ¬ 
ent  films  and  impregnation  combinations. 
Our  application  experience  enables  us  to 
recommend  the  best  dielectric  combination 
for  your  particular  application. 


Some  of  the 

Type  ASG- 
Type  AAG- 
Type  LAG- 
Type  LSG- 
Type  TAG- 
Type  TSG- 
Type  PAG- 


Type  FAG — 


more  common  Glassmike  types  are  as  follows: 

-High  temperature,  high  voltage  filter  coupling  and  by-pass  service. 
-High  resistance,  low  voltage  coupling  and  storage  service. 

-Very  high  resistance,  extremely  low  dielectric  absorption. 

-High  “Q”,  high  voltage  replacement  for  mica  capacitors. 
-Similar  applications  to  Type  LAG,  but  for  higher  temperatures. 
-Similar  application  to  Type  LSG,  but  for  higher  temperatures. 

-High  DC  resistance,  low  dielectric  absorption  for  temperatures 
up  to  85“  C. 

Ultra  high  resistance,  high  voltage  capacitor. 


Send  U8  your  requirements  and  we  will  recommend  the  proper  capacitor. 


MANUFACTURERS 

Glassmike  Capacitors 
Plasticon  Capacitors 
HiVolt  Pouter  Supplies 
Pulse  Forming  Netuarks 


All  PAon«:  AMbossodor  2-3727 

•  -p 

o  n  de  n  s  e  r  ^Trod  u  c  t »  Company 


7517  North  Clark  Street  •  Chicago  26,  Illinois 
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On«  of  o  soriervOf  odvortUomonH  spocHIc  ADLAKE  of^licotiont. 


LORAN  Transmitters 


Manufactured  by  Federal  Telephone  and  Radio  Corporation 


Loran  tranfmlttar*  (LOng  RAnge  Navi¬ 
gation)  are  of  jjfrime  importance  to  both 
naval  and  merchant  fleets.  The  builder  of 
these  transfnitters.  Federal  Telephone 
and  Radio  Corporation,  Clifton,  N.  J., 
uses  Apt,AKE  Relays— because  adlake 
assuros  the  utmost  reliability  under  all 
operrating  conditions. 


ADLAKE  Relays  are  designed  and  built 
to  meet  the  most  exacting  requirements. 
Their  mercury-to-mercury  contact  pre¬ 
vents  burning,  pitting  and  sticking,  and 
their  sturdy  construction  armors  them 
against  outside  vibration  or  impact.  And 
most  important  of  all,  they  require  no  main¬ 
tenance,  for  they  are  hermetically  sealed 
against  dust,  dirt  and  moisture. 


For  the  full  story  on  the  part  adlake 
Relays  can  play  in  your  business,  just 
drop  a  card  to  The  Adams  &  Westlake 
Company,  1107  N.  Michigan,  Elkhart. 
Indiana.  No  obligation,  of  course. 


Every  ADLAKE  Relay  Gives  You  These 
Advantages: 


HERMETICAllY  SEALED— dutt,  dirt,  meitlurs,  oxida¬ 
tion  and  lomporoturt  changes  can't  interfere  with 
operation. 


Relay  control  panel  of  Loran  Transmitter  Model  T-137,  built  by 
Federal  Telephone  and  Radio  (’orporation.  Five  aiilakk 
Relays  are  used  to  control  plate  and  filament  power  and 
to  provide  overload  protection — oin-rations  calling  for  the 
utmost  stability  in  time  delay. 


MERCURY-TO-MERCURY  CONTACT— prevents  burn¬ 
ing,  pitting  ond  sticking. 


SILENT  AND  CHATTERLESS  e  ABSOLUTELY  SAFE 
REQUIRES  NO  MAINTENANCE 
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we  can  show  you  how  to  use  it 

less  and  less  and  less  and  less 


For  more  information  on  how  Centralab  Printed  Electronic  Circuits  can  offer 
you  big  savings  .  .  .  See  Next  Two  Pages. 


we  don’t  say 
you  can  wave 
.goodbye  to 

this 


Here’s  Proof:  Printed  Electronic 


What  are  Printed  Electronic  Circuits? 


Printed  Elettronic  Circuits  arc  complete  or  partial 
circuits  (including  all  integral  circuit  conrtcctions) 
consisting  of  pure  metallic  silver  and  resistance 
materials  fired  to  CRL’s  famous  Steatite  of  Ceram- 
ic-X  and  brought  out  to  convenient,  permanently 
anchored  external  leads.  They  provide  compact 
miniature  units  of  widely  diversified  circuits  — 


from  single  resistor  plates  to  complete  spetxh  am¬ 
plifiers.  No  other  modern  electronic  development 
offers  such  tremendous  time  and  cost  saving  advan¬ 
tages  in  low-power  applications.  Important  to  note: 
All  PEC’s  illustrated  are  developed  for  standard 
applications.  Numerous  other  circuit  complements 
can  be  furnished  for  volume  recpiirements. 


How  Do  They  Save  Time  and  Money  —  Space  and  Weight? 


Because  Printed  Electronic  Circuits  combine  seseral 
components  on  a  single  plate  unit,  they  eliminate 
approximately  25%  to  80%  of  formerly  retjuired 
soldered  connections  within  the  circuits  they  replace. 
This  means  simplified  assembly  —  savings  in  mate¬ 
rial.  What’s  more,  because  they  replace  several 


60%  Less  Soldered  Connections  with 
Centrolab  Triode  Couplates 


Centralab  Triode  0)uplates  replace  5  components  normally  used  in 
audio  circuits.  Triode  Couplates  are  complete  assemblies  of  3  capaci¬ 
tors  and  2  resistors  bonded  to  a  dielectric  ceramic  plate.  Available  in 
a  variety  of  resistor  and  capacitor  values.  Technical  Bulletin  42-127. 

50%  Less  Soldered  Connections  with 
Centralab's  AUDET 


Audet  Printed  Electronic  Circuits  furnish  all  values  of  all  compo¬ 
nents  ftenerally  found  in  the  output  sta^e  of  AC-tX.  radio  receivers. 
They  provide  4  capacitors  and  3  resistors  on  a  small  plate  with  only 
7  leads.  Technical  Bulletin  42-129. 


individual  components,  they  cut  down  your  pur¬ 
chases  and  inventory.  Because  they  are  complete 
assembled  circuits,  they  do  much  to  eliminate  wiring 
errors.  Their  small  size  (note  illustrations)  means 
less  space  needed  as  well  as  less  weight . . .  impor¬ 
tant  factors  in  today  s  crowded  chasses. 

Plate  Capacitor  and  Resistor-Capacitors 
Excellent  for  Miniature  Use 


Actual  size  photograph  of  plate  capacitor,  resistor,  and  resistor-ca¬ 
pacitor  units.  Because  of  size,  they  readily  fit  all  types  of  miniature 
and  portable  electronic  equipment. .  .overcome  crowded  conditions  in 
TV,  AM,  FM  and  record-player  chassis.  Technical  Bulletin  42-24. 


NEW  Model  3  AMPEC  —  A  Sub  Miniature 
3  Stage  Speech  Amplifier 


t 


Here’s  the  latest  outgrowth  of  Centralab’s  constant  research  in  Printed 
Electronic  Circuit  development.  The  remarkably  small  dimensions 
of  this  new  amplifier  unit  are  approximately  l!^"  x  'Jj*”  x  %”• 
Check  coupon  for  Technical  Bulletin  42-130. 


Circuits  =  BIG  SAVINGS 


50%  Less  Soldered  Connections  With 
Centralab’s  NEW  PENDET 


82%  Less  Soldered  Connections  With 
P.E.C.  VERTICAL  INTEGRATOR 


PENDET  consists  of  i  capacitors  and  4  resistors  in  a  single  plate 
with  only  9  leads.  Similar  to  the  popular  AUDET,  it  is  designed  to 
couple  the  diodetriode  and  pentode  tubes  in  the  output  stage  of 
AC-DC  sets.  Check  coupon  for  Technical  Bulletin  42-149, 


Centralab  Vertical  Integrators  give  you  big  savings  in  assembly  of 
TV  vertical  integrator  networks.  One  type  consists  of  4  resistors  and 
4  capacitors  brought  out  to  3  leads  .  .  reduces  former  16  soldered 

connections  to  3!  Check  coupon  fur  Technical  Bulletin  42-126. 


50%  Less  Soldered  Connections  With 
Centrolob's  PENTODE  COUPLATE 


28%  Less  Soldered  Connections  With 
NEW  FILPLATE 


Pentode  couplates  are  complete  interstage  coupling  circuits  consisting 
of  3  capacitors  and  3  resistors  on  a  small  6  lead  ceramic  plate.  Com¬ 
pared  with  old-style  audio  circuits,  they  actually  reduce  soldered  con¬ 
nections  50% — wiring  errors  accordingly.  Technical  Bulletin  42-128. 


Standard  Model  2  AMPEC  Miniature 
3  Stage  Speech  Amplifier 


FllPLATES  (2  resistors  and  2  capacitors)  for  bypass  and  filter  ap¬ 
plication  in  TV,  EM  and  AM,  where  filter  networks  of  comparable 
component  values  and  layout  are  needed.  Smaller  than  special  delivery 
stamp.  Save  vital  low  wattage  resistor  stocks.  Technical  Bulletin  42-131. 


Ceti^alab 

Division  of  GLOBE-UNION  INC  *  Milwoukeo 
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How  to  get  any  TV 


TAKE  ONE  OF  THESE 

TV  TRANSMITTERS... 


power  up  to  200  KW  !* 


...ADD  ONE  OF  THESE 
TV  ANTENNAS... 


YOUR 


II 

TV  TuriMlSo 
Typ*Tr.l2 


TV  $mpm  Twrmliw  H 

M  $  ttciiiii  1 

'S 

1  Ty^TF-3  1 

POWER 


With  RCA’i  complete  line  of  transmitters 
(seven  different  models),  you  con  get  any 
ERP*  up  to  200  kw — on  any  channel  from  2 
to  83.  And  in  most  cases,  you  can  get  the 
power  you  want  in  several  diffarant  ways/ 

If  your  requirements  are  best  met  with  a 
low-power  transmitter  and  a  high-gain 
antenna,  RCA  has  the  combination!  However, 
if  your  needs  are  better  met  with  a  higher- 
power  transmitter  and  a  lower-gain  antenna, 
RCA  has  that  combination  tool 

Ask  your  RCA  Sales  Representative  to  sit 
down  and  help  you  plan  the  most  practical 
and  economical  equipment  setup  for  your 
station.  He  has  op  intimate  knowledge 
of  station  planning — knows  TV  equipment 
from  A  to  Z.  He  can  tell  you  exactly  what 
you'll  need  to  get  “on  the  air"  . . .  with 
the  power  you  wont ...  at  the  lowest  cost. 

Call  him  today.  Or  write  RCA  Engineering 
Products  Department,  Camden,  N.  J. 

*Effwctfv«  rodioted  pow«r 


losing  friends  and  antagonizing  people’ 


With  her  new  hearing  aid.  Grandma 
Crane  was  really  enjoying  life.  My  it 
was  nice  to  hear  clearly  again  .  .  ,  like 
now,  talking  to  her  grandson  at  camp. 
Then — silence — the  hearing  aid  was 
dead !  Nothing  to  do  but  go  b.ick  to  the 
office  where  she  bought  it.  The  tech¬ 
nician  will  be  in  for  a  hard  time — es- 
pc-tially  when  Grandma  Crane  finds 
out  that  the  trouble  was  just  a  bit  of 
electrical  insulation  that  failed. 

That  manufacturer  saved  a  few  pennies 
in  costs—  and  lost  dollars  in  good  will. 


flexible.  It  is  non-fogging  and  non-cor¬ 
rosive  with  unusual  chemical  resistance, 
except  for  Ketones,  Esters  and  Aro¬ 
matic  Hydrocarbons.  It  will  not 
crystallize  at  -67°  F.  BH  “649  ”  won’t 
crack,  peel,  fray  or  split.  It  will  take 
plenty  of  abuse  without  loss  of  these 
physical  properties,  or  its  dielectric 
strength  even  after  the  following  tests 
.  .  .  15  minutes  at  425°-450°F;  24 
hours  at  302°  F;  1500  hours  at  220°- 
230°  F. 

BH  “649  ”  is  one  of  a  family  of  BH 
insulations,  each  designed  to  meet  par¬ 
ticular  conditions  in  setvice.  Whether 
your  problem  is  heat,  ct)ld,  flexibility, 
abrasion,  high  voltage  or  resistance  to 
chemicals,  there  is  a  BH  insulation  to 
help  you.  Give  us  a  few  facts  about 
your  requirements— products,  tempera¬ 
tures,  voltages.  We  will  furnish  samples 
for  testing.  Address  Dept.  E-8 

IFalt'nt  Pcndins 

Bentley,  Harris  Manufacturing  Co. 

Conshohocken,  Pa. 


JLhe  failure  of  electrical  insulation  in 
your  product  is  a  serious  matter — for 
your  customer  and  for  you. 

Leading  electrical  equipment  and 
appliance  manufacturers  dse  BH  “649  ”t 
Fiberglas  Sleeving  and  Tubing  to 
minimize  the  possibility  of  insulation 
breakdown. 

Here  is  a  superior,  high  voltage, 
Fiberglas  insulation  available  in  three 
grades  — A- 1,  B-1  and  C-1  ...  tough, 
abrasion  resistant  and  permanently 


*BH  Non-Fraying  Fiberjtlas  Slmring^  arf  made  by  an  MfluMve  Bentley.  Harri- process  (V  S  Tat  No.  23935.^0).  “Fibergla.*”  is  Reg.  TM  of  Owens-Coming  Fiberglas  Corp 


I 
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see  other  side  for  additional  information 


TUNG-SOL 


«) 


I  null  Ik. 


11. 

'"11^  PF 


inf 


miniature 

triode- 
pentode 


^  Completely  independent 
sections 

J  Versatility  in  circuit  application 
J  Improved  circuit  performance 

This  tube  has  two  electrically  independent  sections — a 
triode  and  a  pentode  and  is  intended  as  a  local  oscillator 
mixer  for  FM  and  TV  receivers.  Each  section  is  adequately 
shielded,  and  both  are  capable  of  exceptionally  good 
performance  at  the  higher  frequencies. 

Because  the  two  sections  are  completely 'independent,  a 
high  degree  of  flexibility  of  circuit  design  is  available — 
especially  valuable  in  TV  tuner  oscillator  use.  Perform¬ 
ance  of  the  6U8  triode  at  low  voltages  is  superior  to  that 
of  many  types  previously  used  for  this  service.  It  has 


sufficient  reserve  emission  to  operate  efficiently  under 
widely  varying  supply  voltage  conditions. 

The  pentode  provides  excellent  gain  with  low  local 
oscillator  voltage  injection  resulting  in  low  oscillator 
radiation  from  TV  receivers.  Use  of  the  pentode  section 
as  the  mixer  permits  the  high  (40  m.  c.)  I.  F.  so  desirable 
to  reduce  interference  and  increase  stability. 

The  construction  and  characteristics  of  the  6U8  provide 
designers  with  extremely  desirable  flexibility  in  com¬ 
bining  circuit  functions.  The  pentode  section  of  the  tube 
may  be  used  as  an  I.  F.  amplifier,  video  amplifier,  sound 
limiter  or  synchronizing  separator.  The  triode  performs 
satisfactorily  as  a  horizontal  or  vertical  oscillator,  or  sync 
clipper. 

Wherever  there  is  need  for  a  triode  and  a  pentode  in  a 
receiver,  they  can  be  combined  in  the  6U8. 


MECHANIC 

Cootad  unipotantial  cathodas — 2 

AL  DATA 

ELECTRICAL  DATA 

Itatings 

OuHina  drawing  RTMA  6 — 2 

Bulb 

T— 6-1/2 

H*at*r  voltag*  (oc  or  dc) 

6.3 

VOLTS 

Bat*  RTMA  E9 — 1 

Miniatur*  button 

9-pin 

Maximum  h*at*r-cathod*  voltag* 

90.0 

VOLTS 

Maximum  diam*t*r 

7/8" 

Maximum  plat*  voltag*  {p*ntod*) 

300.0 

VOLTS 

Maximum  overall  longth 

2-3/16" 

Maximum  plat*  voltag*  (triod*) 

300.0 

VOLTS 

Maximum  t*at*d  h*ight 

1-15/16" 

Maximum  grid  #2  tupply  voltag* 

300.0 

VOLTS 

Bat*  pin  conn*ctiont 

RTMA  bating 

9  AE 

Maximum  plat*  dittipation  (p*ntod*) 

2.8 

WAHS 

Pin  1  ~triod*  plate 
Pin  2~pentod«  grid  #1 
Pin  3— -pentode  grid  #2 
Pin  4 — heoter 
Pin  5 — heater 
Mounting  position 


Pin  6  —  pentode  plate 
Pin  7 — pentode  cathode 
grid  #3,  shield 
Pin  8 — triode  cathode 
Pin  9 — triode  grid 


ELECTRICAL  DATA 


tntmrmlmcfrode  Copecitoncps 


With 

Shield  #315 


Maximum  grid  #2  dissipation 
Maximum  positive  dc  grid  #1  voltage 
Maximum  positive  dc  grid  voltoge  (triode) 

Maximum  plate  dissipation  (triode) 

Typical  Operating  CondMons  and  Chofoc»fi’<fict 


Heater  voltage 
Heater  current 
Plate  voltage 
Grid  #2  voltage 


0.5  WAHS 
0  VOITS 
0  VOITS 


VOLTS 

MA. 

250  VOLTS 
no  VOLTS 


P*ntod*  grid  #1  to  p*ntod*  plat* 

0.006 

0.010  max.  uuf 

Cathod*  r*tittor 

56 

68 

OHMS 

P*ntod*  input 

5.0 

5.0 

Mpf. 

T  ranKonductanc* 

8500 

5200  UMHOS 

P*ntod*  output 

3.5 

2.6 

mif. 

Grid  #1  voltag*  (approx.)  for  IbslO  uo. 

-12 

•  10 

VOITS 

Triod*  grid  to  triod*  plat* 

1.8 

1  .8 

PM<. 

Plot*  currant 

18 

10 

MA. 

Triod*  grid  to  cathod* 

2.5 

2.5 

Grid  #2  currant 

3.5 

MA. 

Triod*  plat*  to  cathod* 

1 .0 

0.4 

I4»f. 

Plot*  ratittanc*  (approx.) 

.005 

0.40 

MEG. 

Cathod*  to  h*at*r  (*ith*r  t*ction)  approx. 

3.0 

3.0 

|»tif. 

Amplification  factor 

40 

TUNG-SOL 

ELECTRON  TUBES 


The  TUNG-SOL  engineering  which  has  produced 
the  6U8  is  constantly  at  work  on  a  multitude  of 
special  electron  tube  developments  for  industry. 
Many  exceptionally  efFicient  general  and  special 
purpose  tubes  have  resulted.  Information  about 
these  and  other  types  is  available  on  request  to 
TUNG-SOL  Commercial  Engineering  Department. 


TUNG-SOL  LAMP  WORKS  INC.,  NEWARK  4,  NEW  JERSEY 

SALES  OFFICES:  ATLANTA  •  .CHICAGO  DALLAS  •  DENVER  DETROIT  •  LOS  ANGELES  •  NEWARK 

TELEVISION  TUBES  •  RADIO  TUBES  •  DIAL  LAMPS  •  ALSO  ALL-GLASS  SEALED  BEAM  LAMPS  AND  SIGNAL  FLASHERS 
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FOR  MAXIMUM  PERFORMANCE  AND  LONG  LIFE 


OF  ELECTRICALLY-OPERATED  EQUIPMENT 


STABILINE 


rHf  SUPERIOR  ELECTRIC  co. 

BRISTOL,  CONNECTICUT 


Manufacturers  faced  with  the  need  for  increased  production  and  lower 
costs  are  becoming  extremely  conscious  of  the  importance  of  maintain¬ 
ing  constant  voltage  to  electrical  apparatus.  The  Superior  Electric  Com¬ 
pany's  line  of  STABILINE  Automatic  Voltage  Regulators  offers  equip¬ 
ment  to  suit  the  needs  of  each  application.  Two  types  are  available: 
Type  IE  (Instantaneous  Electronic)  and  Type  EM  (Electro-Mechanical). 

STABILINE  Type  IE  is  a  completely  electronic  unit  with  no  moving  ports 
.  .  .  is  used  where  instantaneous  and  extremely  close  correction  is 
required.  It  maintains  a  constant  output  voltage  regardless  of  line 
variations  at  no  load,  full  load  or  any  intermediate  load.  The  output 
voltage  is  held  to  within  ±  0.1  volts  of  nominal  for  wide  line  varia¬ 
tions;  within  0.15  volts  of  nominal  for  any  load  current  change  or 
load  power  factor  change  from  lagging  .5  to  leading  .9.  AAaximum 
waveform  distortion  never  exceeds  3%. 

Standard  models  ore  available  in  cabinets  or  for  relay  rack  mounting 
in  numerous  ratings  as  listed  below.  In  the  event  you  have  a  special 
requirement  involving  other  frequencies  or  ratings,  SECO  voltage 
control  engineers  will  study  your  specific  problem  and  make  recom¬ 
mendations  without  obligation. 


.f  laoding 


Alto  offofod  in  rack  medoit. 


eCMfAUf*.  STABIlINf  TYPE  EM  <eieCT»0-A*CCHANKAL)  UNITS  AKE  AISO  AVAIL- 
ABIE.  RATINGS  FROM  2  TO  100  KVA.  IITFRATURE  ON  REQUEST. 

Tlioro't  a  STABILINE  Automatic  Voltogo  Roevlotor  for  ovory  iiood.  Sond 
todoy  for  litoroturo  and  tpocidc  information.  Writo  Tlio  Suporior  Eloctric 
Co.,  40t  Church  St.,  Bristol,  Conn. 


TYPE  IESI01 
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KVA 

Typo 

02S 

IE31003* 

0.23 

IE52003* 

0.3 

1651005* 

0.3 

IE52005* 

03 

IE131003* 

05 

IE132003* 

10 

IE3101* 

1.0 

IE3301* 

to 

IEL5101* 

10 

IEL5201* 

3.3 

IE3103* 

3  3 

IE3202* 

2  3 

IE13303* 

3.0 

IE3I03 

3.0 

IE3303 

Input 

Voltopn 

Ronp* 

Output 

Voltopu 

Rang* 

Ffouuncy 

In  CycUt 

93  133 

110-120 

60  ±  10% 

195  255 

220  240 

60±  10% 

93  133 

110-120 

60  ±  10% 

195  255 

220-240 

60±  10% 

93-133 

110-120 

so*  10% 

195-255 

220-240 

50  10% 

93-133 

110-120 

60±  10% 

195-255 

220-240 

60  ±  10% 

93-133 

110-120 

30±  10% 

193  233 

220-240 

30  2:  10% 

95-135 

110-120 

60:^  10% 

193  233 

220  240 

60  *  10% 

193  233 

220  240 

30*  10% 

95-135 

110-120 

60  ±  10% 

193  233 

220  240 

60*  10% 

Hytfon’s  unique  au^omoUc  settling  conveyor.  Mochine  dis¬ 
penses  and  settles  precisely  uniform  TV  picture-tube  screens. 
Automatic  dispenser  in  foreground  is  on  achievement  of 
Hytron  mechonical  engineering.  Vibration-proof  choin-link 
conveyor  wo$  constructed  for  Hytron  by  Trutner  ond 
Boumons.  Inc. 


NO  LIGHT  SCREENS. ..NO  HEAVY  SCREENS... 

NO  HOLES. ..NO  UNEVENNESS 

Another  engineering  first  for  you!  Hytron’s  unique,  automatic  machine  for 
dispensing  and  settling  the  screens  of  TV  picture  tubes. 

What  does  it  mean  to  you?  A  guarantee  of  the  most  uniform  and  finest - 
textured  TV  screens  in  the  business.  No  light  screens.  No  heavy  screens.  No 
specks  from  foreign  particles.  No  unevenness. 

Automatic  dispenser  pours  exactly  the  right  amount  of  chemicals  into  the 
big  bottles  as  they  travel  slowly  up  the  ramp.  Conveyor’s  motion  is  so  smooth 
a  nickel  standing  on  edge  can  ride  it!  Phosphors  fall  uniformly  out  of  suspend¬ 
ing  solution  .  .  .  undisturbed  —  a  “must"  for  perfect  screens.  Decanting  or 
pouring  off  of  chemical  residue,  loading,  and  unloading  are  equally  shock-free. 
And  there's  precise  electro-mechanical  control  throughout  .  .  .  with  human 
errors  barred! 

That  is  why  you  can  pick  any  Hytron  picture  tube.  Depend  on  it.  Any  one 
will  give  you  the  finest  screen  money  can  buy.  '\’es,  it  pays  to  buy  from 
Hytron  .  .  .  the  most  modern  picture-tube  plant  in  the  world. 


PROBING 


TWEEZERS 


Long-sought  answer  to 
probing  into  a  “hot" 

set  without  danger  .  .  .  without  detuning 
effects.  Get  your  Probing  Tweezers  today 
from  your  Hytron  Jobber. 
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"INSULATING 

Vs  I  WATER  SYSTEMS 

■ 

"  for  cooling  High-Power 
■  Electron  Tubes 


For  insulating  the  water  system  for  water-cooled  tubes,  use  of 
Lapp  porcelain  obviates  troubles  arising  from  water  contamination 
and  conductivity,  sludging,  and  electrolytic  attack  of  fittings. 

La|>p  |M)rcelain,  in  piiH-,  coils  and  fittings  is  a  completely 
vitrifieil,  non-(H>ruus  ceramic,  non-deteriorating  and  chemically 
inert.  It  assures  jn-rmanent  cleanness  and  high  resistance  of 
cooling  water,  eliminates  need  for  fre<juent  insjH'ction,  changing 
of  water  or  failure  of  the  water  system,  provides  |>ositive 
cooling  fur  lung  tube  life. 


LAPP  PORCELAIN  PIPE  Inside  pi|K'  diameters  of  *4,  1,  1*4,  1}^*  2  and  3*. 

—  .Available  in  straight  pipe  up  to  ()()"  lengths,  and  180®  elbows, 
and  fittings.  All  connections  are  swivel-typ*-.  Stand  off  insulators 
attach  directly  to  bolts  which  hold  pipe  sections  together. 

-Metal  fittings  are  bronze,  |>ulished  heavy  chrome  plated. 


LAPP 

PORCELAIN  WATER  COILS 

Twin  hole  coils  with  inside  pip*-  diameters  ^4',  ?4,  1*.  Single  hole 
coils  with  insi<le  pijK-  diameters  ®  1*4.  IVi*-  Provide  for 

flow  of  cooling  water  from  2  to  00  gal.  per  min.  Coils  provided 
with  cast  aluminum  rntninting  base.s,  fittings,  and  thrce-f(X>t 
sections  of  lea<l  pi{)e  for  attachment  to  coil  terminals. 

^  rite  for  complete  description  and  specifications.  Radio 
Specialties  Division,  Lapp  Insulator  Co.,  Inc.,  Lc  Roy,  N.  Y. 
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SPECIAL  SOLDERLESS  PINS,  PLUGS, 
CONTACTS,  AND  CONNECTORS 

Eliminate  unnecetsory  parts,  speed  production,  and  reduce  costs  by  designing 
with  AMP'S  special  connectors  in  mind.  We  stock  many  unusual  items,  and  can 
make  new  ones  for  your  particular  needs.  These  terminals  ore  all  applied 
to  wire  at  high  speed  (from  2,000  to  4,000  per  hour)  by  special  AMP  Auto* 


matic  Machines,  (see  below) 


SOLISTRAND  SOLDERLESS  TERMINALS 

Trade-Mark  U.  S.  Patents  Pending 

Unique  crimp  mokes  this  non-insulated  terminal  equally  valuable  for  solid, 
stranded,  square,  or  irregular  shaped  wire.  Brazed  seam.  One  piece  con¬ 
struction  of  high  conductivity  pure  copper,  electro-tinned  for  corrosion 
resistance.  Available  in  a  wide  variety  of  tongue  shapes  and  connector 
stylet  from  #22  to  #  4/Ot 


PRE-INSULATED  DIAMOND  GRIP 

Trgd«*Mork 

SOLDERLESS  TERMINALS 

No  extra  insulation  sleeving  necessary.  One  operation  installs  completely 
insulated,  vibration-proof  connection. 

Plastic  insulation  of  high  dielectric  properties  it  bonded  to  full-length  copper 
sleeve— cannot  slip  or  be  removed.  Min.  breakdown  voltage;  2500  volts  D.C. 
in  air  at  sea  level.  Will  withstand  high  pressure  crimp,  temperatures  at  350° 
F.  for  10  hours  without  damage.  Wire  it  supported  to  prevent  fraying  of  wire 
insulation  and  torsional  stress.  Color-coded  in  wire  size  ranges  from  #  22  to 
#  10.  Available  in  a  variety  of  tongue  shapes  and  connector  stylet. 

U  S.  Patents  #2,410, 321i  2, 379, 547;  2,405,111;  2,448,169,  other  U.  S.  Patents  Pending. 


In»frwfii«nt 


476A  Untuned  Mownt 


S485A  C>«t*c«Of  Movftt' 


H48JB  D«t«ctof  Mevnt  f 


X48SB  Ot**ctor  Mount  ^ 


Cet  iomphti  iiifiirnuition!  Set  your  heal  -hp-  npnsenUitne  nr  u  rite  to  fiiilor). 

HEWLETT-PACKARD  COMPANY 


Ivr  ft  piiwtr  measurements  in  wave 
>;uKie  systems.  2.6()0  to^2.  U)0  me  (see 
tablet  in  cunjunition  with  •/>/>•  or  ' 

HOH  Power  Meter  and  Sperry  H2I  bar¬ 
retter  Also  may  be  used  to  measure 
relative  level,  or  detect  rt  energy  using 
a  type  IN21  crystal.  Semi-tuned  by 
means  of  a  built-in  movable  short. 


Tunable  from  1,000  to 4,000  me  for  uni¬ 
versal  application,  greatest  convenience 
in  making  microwave  power  measure¬ 
ments.  Double-stub  design,  coupling 
energy  from  50  ohm  coaxial  systems 
into  UK)  or  200  ohm  bolometers.  Uses 
Sperry  821  barretter,  thermistor  or  1 '100 
ampere  instrument  fuse. 


2161A  PAGE  Mill  ROAD  •  PAIO  AITO,  CAIIEORNIA,  U.S.A. 
Export:  Frozor  &  Hansen,  Ltd.,  Son  Francisco,  New  York,  Los  Angeles 
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?  Requires  no  tuning,  no  adjust¬ 
ment,  measures  rt  power  at 
any  frequency  10  to  l.tKH)  me. 
Extremely  low  VSNX'R  Less 
than  1  15,  20  to  5(N)  me,  less 
than  1.25.  10  to  1,000  me  Re¬ 
flected  power  less  than  O  I  ilb 
under  normal  conditions.  In 
combination  with  />/>•  I^OA  or 
DoB  Power  Meter  gives  automatic,  instantan¬ 
eous  readings  from  002  to  10  milliwatts  Meas¬ 
ures  higher  power  with  addition  of  attenuators 
and  directional  couplers.  50  ohms  impedance 
Has  Type  N  connector  and  terminates  flexible 
cables  RG8,  U.  RGIO  U.etc. 


"  HEWLETT-PACKARD  INSTRUMENTS, 


MICROWAVE  POWER  MEASUREMENTS 


COMPLETE  COVERAGE! 


10  to  12,400  me! 


Instantaneous,  direct  readings!  No  adjustment  during 
operation!  No  tedious  computations!  Complete  new 
instrumentation  for  fundamental  measurements  of 
CW  or  pulsed  power! 


Coaiial  Wovogwid# 


Pric« 

(f.a.b.  Eactofy) 


475A  Tunobic  Aoiom«t«r  Mount  I  1.000  to  4.000  «oc 


G40SE  Detoctot  Mount  f 


J465A  Dottetor  Mount  t 


For  U10  ot  ooy  microw^vo  frogwoocy. 
Oporotoi  with  mounts  li»tod  obo*0. 


*For  ulO  with  bofomotor  only  tfof  uco  with  bofomotor  or  eryttol 


‘hp-  485  Detector  Mounts  -hp-  475  B  Bolometer  Mount 


N®^  *-fcp-  430B  Microwave 
Power  Meter— measures  pulsed 
or  CW  power  —  .02  to  10  mw 

Model  430B  gives  you  institnlaneons  rf 
power  readings  Jirect  in  db  or  mw  at  any 
frequency.  (Operates  with  bolometer 
mount.  Table  at  left  shows  -hp-  mounts 
now  available.)  Measures  CW  power  with 
instrument  fuse  or  barretter  as  bolometer 
element,  also  measures  CW  or  pulsed  power 
using  negative  temperature  coenitient 
thermistor  at  100  or  200  ohm  levels.  Reads 
power  direct  .02  to  10  mw  or  in  dbm 
from  —20  to  +10.  3  ranges  selected  on 
front  panel  switch.  Accuracy  +3%  of  full 
scale.  Higher  powers  may  be  measured  by 
adding  attenuators  {-hp-  Models  370,  3S0) 
to  rf  system.  Directional  couplers  may  be 
used  to  sample  rf  energy. 

New! 

A-hp-  476 A  Universal 
Bolometer  Mount 


HENRY  L  CROWLEY  &  COMPANY.  INC.^ 

PionrerinR  P()WI)FR-lRO>  aiiH  STKATITK  proHiirl. 
1  Oontral  Avc'nue 
Oruiifcr, 


C*OM)Y" 
•AOiO  GORES 
Ci«l«y  ■!•!  ••■•?! 


Consider  Crowley 
1  source  of  supply  for  magnetic  and  ceramic 
^  pTww.  For  here,  under  one  roof,  are  specialists  who 
;*lK»ve  pioneered  the  "ports  from  powders"  art  for  the 
rodlo-electronic  industry. 

-Crowley  means  production  facilities  thot  hove  sup¬ 
plied  the  major  portion  of  magnetic  cores  in  peace 
ctnd  war  alike.  Here  ore  extrusion,  molding  and 
machining  facilities  that  con  provide  steatite  and  other 
severe-service  insulators  in  the  widest  range  of  char¬ 
acteristics,  sizes,  shapes. 

By  all  means  try  Crowleyl  You  con  save  time,  money 
and  trouble,  just  os  other  electronic  designers,  engi¬ 
neers  ond  production  men  ore  doing. 


WMi  Mr«w 

wMi 

•leted  cervir  tfc. 
CIuIm  at  cMBiroi^ 


Tape  speeds  25  jobs  on  thisTV  transformer! 

Rigid  quality- control  gives  "SCOTCH”  Electrical  Tape 
uniform,  dependable  performance 


Why  do  experienced  manufacturers 
like  the  Woodward-Schumacher 
Electric  Corp.,  and  the  Electric  Coil 
Co.,  Chicago,  specify  “Scotch” 
Electrical  Tape  on  their  TV  trans¬ 
formers  and  coils?  Because  they  can 
depend  on  these  tapes  for  uniformly 
high  quality  performance. 

And  uniformity  doesn’t  “just  hap¬ 
pen.”  It’s  the  result  of  a  control 
system  carefully  engineered  to  make 
every  roll  of  ‘  ‘Scotch  ’  ’  Electrical  Tape 


run  true  to  its  prescribed  formula  in 
physical  and  chemical  properties. 

Most  important,  this  imiform  quality 
stays  the  same  year  after  year. 

No  wonder  so  many  quality-conscious 
manufacturers  insist  on  “Scotch” 

Electrical  Tapes. 

If  you  haven’t  tried  the  “Scotch”  coMOSiON-ratiAcnATiaOTH  tan  holds 
Brand,  make  the  switch  today.  See  deflection  yoke  coils  in  shape  during 
for  yourself  how  high  dielectric,  handling  and  forming.  %  in.  tape  is  used 
mechanical  strength  and  thin  caliper  !"  long  str.^  and  cut  between  coils.  Tape 
.  •  .1^  1  •  •  I®  available  in  four  colors  for  quick 

equip  these  tapes  for  use  in  television,  identification. 


I 


SCOTCH 

ft  R  A  N  0 


ELECTRICAL 

TAPES 


SUPIt-STIONO  riLAMINT  TAM  anchors 
leads  on  the  primary  of  a  television  pow¬ 
er  transformer.  Heavy  wire  (#18)  us^  in 
this  winding  called  for  a  tape  that  would 
really  hold.  This  tape  does  it! 


rill  lOOKLIT  “Tapes  for  Television” 
gives  you  many  uses  of  these  modem, 
pressure-sensitive  "Scotch”  Electrical 
Tapes.  Write  Minnesota  Mining  &  Mfg. 
Co.,  Dept.  E-851,St.  Paul  6,  Minnesota. 


Th«  t*rm  "Scotch"  ond  ploid  d*tign  or*  r«gist«f«d  trod*- 
morkt  for  fho  moro  tHon  100  ProiMro-Mmitivo  odHoiivo 
topM  Ntod*  IfiU.  S.  A.  by  MMNISOTA  MIMNO  A  MTO. 
CO.*  $t.  foul  d,  Mifvi.— obo  mokort  of  "Scotch’’  Sound 
Rocording  Top*,  lindorioor  Rwbborixod  Cooting,  "Scotch- 
Bto"  Rohoctivo  Shooting*  "SofotY'Wolk''  Non-tlip  Surfocing, 
"SM**  Abfotivoft,  "3M"  Adhotivot. 


Gonorol  Export:  Miwi.  Mining  A  Mfg.  Co.*  IntomotioAol  Diviiion*  270  Pork  Avonvo,  Ngw  York  17*  N.  Y.  In  Conodo:  Conodlon  Minnototo  Mining  A  Mfg.  Co.*  London*  Conodo. 
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MILITARY 

A  COMPLETE  LINE  OF 


DELIVERS  TOP  PERFORAAANCE  IN  AN  UN¬ 
PRECEDENTED  TEMPERATURE  RANGE  FROM 
THE  BIHEREST  COLD  IN  ARCTIC  REGIONS  OR 
EXTREME  ALTITUDES  TO  FIERY  HOT  TROPICAL 
BAHLEFIELDS  .  .  .  AND  IN  AN  UNPARALLELED 
HUMIDITY  RANGE  FROM  COMPLETE  ARIDITY 
TO  THE  SATURATION  POINT. 

Highly  recommended  for  use  in  jet  and 


other  planes,  guided  missiles,  tanks,  ships  and 
submarines,  portable  or  mobile  equipment  and 
all  other  military  communications. 

Manufactured  from  specially  developed 
materials,  this  absolutely  unique  variable  re¬ 
sistor  is  available  in  miniafurized  size  (Type  65) 
or  in  conventional  size  (Type  95)  in  resistance 
ranges  from  250  ohms  to  10  megohms. 


EXCEPTIONALLY  GOOD  DELIVERY  CYCLE 


.  .  .  on  military  orders  due  to  enormous  moss 
production  facilities  .  .  .  Please  give  complete 
details  on  your  requirements  when  writirtg  or 
phoning  for  further  information. 


REPRESENTATIVES 

S  J  Mulch. nion.  Jr 
40l  North  Brood  Street 
Philadelphia  8.  Pettnsylvon 
Phone  Walnut  2  5369 
W  S.  Mormon  Compony 
1638  So  Lo  C-enego  Blvd 
los  Angeles  35.  CaMfofn.o 
Phone  Botdshow  2  3321 
IN  CANADA 
C  C  Meredtth  I  Co. 
St-eetsville.  Ontot.o 


SOUTH  AMERICA 
Jose  Luis  Ponlet 
Buenos  Aires,  Argentino 
Montevideo,  Uroguoy 
Rio  de  Joneiro,  Broxil 
Soo  Paulo,  Brazil 
OTHER  EXPORT 

Sylvan  Ctnsbury 

8  West  40th  Street 
New  York  18,  N.  Y, 


in, 


CHICAGO  TELEPHONE  SUPPLY 
^<3  ifw 


65 

MINIATURIZED 


B 

■ 

||^ra| 

HIS 

n 

ELKHART  •  INilANA 


VARIABLE  RESISTORS  (COMPOSITION  and  WIRE  WOUND) 


ILLUSTRATIONS  ARE  ACTUAL  SIZE 


S*todt4C^€on 


\€on 


APPLICATIONS 


DE 


tSlSTORS 


ACTUAL  SIZE 


your  inquiries  will  receive 
prompt,  courteous  attention. 


OHM-ART  Deposited  Carbon  Resistors  are  available 
in  values  from  30  Ohms  to  100  Megohms  and  in  power 

ratings  from  0.5  to  2  watts.  Tolerances  available  are  1  %, 
2%,  5%  and  10%.  These  resistors  have  an 
extremely  low  temperature  and  voltage  co-efficient. 
They  have  an  extremely  high  degree  of  stability 
and  will  withstand  peak  voltages  as  high  as 
15,000  volts.  In  any  precision  electronic 
circuit  where  close  control  of  the  resistance 
value  is  required  and  where  stability 

is  of  importance,  OHM-ART  Deposited 
Carbon  Resistors  will  unquestionably 
fit  the  application. 


OHM-ART  Retistors  are  mode  under 
ficente  orrongemenf  wrfh  fhe  M/esfern 
flectric  Company,  fncorporofed 


UIIMI-dl  I 


division 


CHICAGO  DIAL  CO. 

2919  S.  La  Salle  Street  •  Chicago  16,  Illinois 

Fabricators  of  precision  glass  parts  for  the  Electronic  and  allied  industries 
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for  stronger  construction  and 


a  stand*out  olficioncy  rocord! 


Beih  for  hard  sorvico. 

Pionooring  o-h-f  typos,  with  many  years  of 
soccossfol  application. 

Soporior  oloctrical  characteristics. 

Excollont  isolation  from  load  ond  antenna  effects. 


<|?L^/^heck  these  specific  advantages  of  G>E  Lighthouse  Tubes 
in  v>h>f  and  u*h>f  circuits  where  you  need  high-level 
deteaors  and  mixers;  pulsed  and  CW  oscillators;  power  ampli¬ 
fiers,  and  frequency  multipliers ...  at  frequencies  up  to  thousands 
of  megacycles! 

You  can’t  beat  G-E  Lighthouse  Tubes  for— 

tt  Aircraft  traffic  and  location  control  oqulpmont. 

9  Radio,  TV,  and  othor  microwave  relay  equipment. 

9  Microwave  test  apparatus. 

^  Emergency  communications  equipment  (police,  taxi, 
and  other  fixed  and  mobile). 

9  Military  and  commercial  communications  and 
common-carrier  equipment. 

In  applications  such  as  these.  General  Electric  tube  engineers 
will  be  glad  to  work  closely  with  you,  and  with  the  circuit  de¬ 
signers  at  your  drawing-boards.  Available  at  all  times,  is  G.E.’s 
experience  with  u-h-f  types  that  goes  back  nearly  two  decades,  and 
which  you  may  draw  on  at  will. 

Wire  or  write  for  comprehensive  Bulletin  ETD-120.  Learn  more 
about  G-E  Lighthouse  Tubes— how  they’ll  improve  the  perform¬ 
ance,  increase  the  dependability  of  your  new  u-h-f  circuit!  Elec- 
trmics  Department,  Section  5,  General  ElectricCo.,  Schenectady  5,  N.  Y. 


GL-2i22  — High-froquoncy,  high- 
porvoanco  dotoctor  to  beyond 
1,500  me. 


OUaCdO— Ro^e  frequency  ampli¬ 
fier,  converter,  and  oscillator  to  3,370 
me.  Plate  dissipation  6.5  w. 


GL-2C43— Radio-frequency  ampli¬ 
fier,  oscillator,  and  frequency  con¬ 
verter  from  150  me  to  1,500  me,  and 
in  special  pulsed  circuits  to  3,370 
me.  Plate  dissipation  12  w. 


GL-2C39-A— Radio-frequency  am¬ 
plifier,  oscillator,  and  frequency  con¬ 
verter  from  150  me  to  2,500  me. 
Plate  input  to  100  w. 


ELECTRIC 


GENERAL 
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the  right  relay 
will  improve 


To  be  exactly  RIGHT  for  your  purpose, 

relays  and  stepping  switches  must  be  easy  to  "de¬ 
sign  into”  your  product — easy  to  specify,  mount 
and  connect.  They  must  be  readily  available  as  you 
need  them,  to  meet  your  production  schedules. 
Most  important,  they  must  operate  dependably — 
help  your  designers  toward  the  goal  of  a  completely 
trouble-free  product. 

Automatic  Electric  relays  and  stepping  switches 
are  RIGHT  on  all  counts!  A  wide  range  of  standard 
types  (including  hermetically  sealed  relays,  low- 
capacitance  relays  and  the  most  compact  stepping 


switch  on  the  market!)  permits  your  engineers  to 
select  and  specify  exactly  the  units  they  need. 
Assembled  and  adjusted  to  your  exact  specifications, 
they’ll  be  shipped  on  schedule,  ready  to  assemble 
into  your  production.  And  once  in  service,  they’ll 
go  far  to  give  your  product  a  reputation  for  depend¬ 
able,  trouble-free  operation. 

For  any  product — for  any  purpose  involving  the 
use  of  relays  or  stepping  switches— there  is  an 
Automatic  Electric  unit  that’s  exactly  RIGHT.  We’ll 
be  glad  to  help  you  find  it. 


The  Type  44  Miniature  Stepping  Switch  You'll 
be  amazed  at  this  spring-driven  d-c  switch — it's  so  tiny 
and  so  light  in  weight.  Vet  it  accommodates  up  to  6  bank 
levels,  each  with  10  points  plus  "home",  and  is  adaptable 
to  10-,  20-  or  30-point  selection.  Operation  can  be 
impulse-controlled  or  self-interrupted  (using  interrupter 
springs).  Furnished  with  off-normal  springs  for  mechan¬ 
ical  "homing"  (springs  can  also  control  auxiliary  circuits). 
On  <1H  volts  d-c,  this  switch  runs  80  steps  a  second  self- 
interrupted,  33  steps  or  more  a  second  impulse-con¬ 
trolled.  In  rigid  tests  it  averaged  200,000,000  steps — 
then  tequired  only  minor  readjustment. 


The  Type  45  Stepping  Switch  This  spring-driven 
switch  is  available  both  for  d-c  operation  and  with  built- 
in  rectifier  for  a-c  operation.  Accommodates  up  to  10  or 
more  bank  levels,  each  with  25  points  plus  "home”,  and 
is  adaptable  to  25-  or  50-point  selection.  Provides  for 
impulse-controlled  or  self-interrupted  operation  (using 
interrupter  springs).  Can  be  supplied  with  otf-normal 
springs  for  mechanical  "homing”  (springs  can  also  con¬ 
trol  auxiliary  circuits).  Runs  75  steps  a  second  self- 
interrupted,  and  35  steps  a  second  impulse-controlled,  on 
•18  volts  d-c  or  115  volts  a-c.  Flas  long  service  life,  too — 
averaged  250.000,000  steps  in  rigid  tests — then  required 
only  minor  readjustment. 
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Class  "B”  Relays  Types  for  extremely  high  speed 
operation  and  for  time  delays  on  either  the  operate  or 
release  strokes  are  available  for  d<c  service;  others  for 
a-c  operation.  Independently  operating  "twin”  contacts 
assure  perfect  contact  operation.  Contact  points  are 
dome-shaped  to  maintain  uniformly  low  contact  resist¬ 
ance.  May  be  arranged  in  one  or  two  pile-ups  with 


Hermetically  Sealed  Relays  All  Automatic  Elec¬ 
tric  relays  can  be  obtained  in  hermetically  sealed  hous¬ 
ings.  The  "sealed-in"  controlled  atmosphere  protects 
them  from  electrical  or  mechanical  failure  resulting  from 
varying  conditions  of  temperature,  dust,  humidity,  acid, 
fungus  or  air  pressure — and  makes  them  completely 
tamper-proof. 


% 


your  .product 


Wherever  a  relay  or  stepping  switch  Is  used  In  your  product,  it  is  likely  to  be 
important  far  beyond  its  cost.  In  fact,  the  performance  of  these  components 
usually  sets  the  standard  of  performance  of  the  entire  assembly.  Thus,  the  use  of 
the  RIGHT  relay  or  switch  is  often  the  simplest,  most  Inexpensive  way  to  moke  o 
good  product  better! 


I 


SANGAMO 

MINIATURE  SILVERED 
MICA  CAPACITORS 


SANGAMO 
STANDARD  SIZE 
SIIVERED  MICA 
CAPACITORS 


Exceptionally  small,  easy-to-install  capacitors  that  can  do 
a  big  job  in  minimum  space  are  a  helpful  factor  in  speeding 
production. 

Where  space  limitations  exist,  the  tiny — but  mighty  Sangamo 
“Shawnee,”  Type  RR  Miniature  Silvered  Mica  Capacitor 
will  solve  your  problem  without  sacrificing  stability  or  high 
quality.  'Iliesc  capacitors  are  designed  and  constructed  to 
meet  the  Tentative  Joint  Army  and  Navy  Specification 
JAN-C-5A  for  the  CM-15  case  size.  Whether  you  require 
Sangamo  RR  miniature,  or  standard  size  types  KR  and  CR 
silvered  mica  capacitors,  you  can  safely  specify  any  of  them 
for  use  in  all  types  of  military,  or  commercial  radio  and 
electronic  equipment.  These  and  many  other  types  of 
Sangamo  Mica  Capacitors  are  fully  described  in  Catalog 
No.  800.  Write  for  your  copy. 


SPRINGFIELD,  ILLINOIS 

IN  CANADAi  SANGAMO  COMPANY  LIMITED.  lEASIDE,  ONTARIO 
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Teifun 


Sponfu  Plastic 


THE  SPONGE  RUBBER 
PRODUCTS  COMPANY 


Shilton  Connecticut 


discusses  what 
to  look  for 
in  materials 


cushioning 


A  concise,  factual  jiuide  to  aid  in  the  sa/e  shipment  of  products 
sensitive  to  rough  handling.  Tells  how  compression,  compression  set, 
< lamping,  density,  dusting,  corrosiveness,  fungus  resistance,  moisture  and 
temperature  affect  performance  of  cushioning  materials. 

Send  for  your  free  copy  today. 


Diret'tur  of  Packaging  Laboratory 
The  Sponge  Rubber  Products  Company 
469  Derby  Place,  Shelton,  Conn. 

Please  send  me  free  Pnckofse  ('ushioning. 


\ 
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icdu^rrisi 


A  leading  manufacturer  of  fa 
ai 

fi 


Precious  to  base  metal 


PROBLEM: 


How  to  Pr^ 


Hove  You  Q  Composite  Motel  Problom? 
Gonorai  Plato  can  tolvo  it  for  you 


And  these  big  benefits  you’ll  see: 

Your  own  design,  distinctive  style— 

A  better  product  by  a  mile! 

With  all  details  so  very  fine 
They’ll  speed  up  your  assembly  line. 
And  here’s  a  point  that  isn’t  funny: 

Our  dies  can  save  you  time  and  money. 
Come  visit  our  big  plant  and  look— 

Or  send  for  our  new  data  book. 


We  grow  in  Brooklyn,  like  the  Tree, 
But  we’re  a  national  industry. 

Our  customers  are  far  and  wide. 

And  we  produce  their  jobs  with  pride. 
We  build  their  cabinets  plain  and  thrif 
Or  housings  intricate  and  nifty. 

And  no  one  ever  need  be  nervous 
About  our  workmanship  or  service. 
It’s  custom-built  from  A  to  Z— 


We  Imite  You  To  Visit  Our  Booth  #420  at  the  I.R.l.  Wait  Coast  Con¬ 
tention  and  Pacific  itectronic  txhibit — Son  Francisco,  August  22-24 


215  63rd  Street,  Brooklyn  20,  N.  Y. 
Specialists  in  Fabricating  Sheet  Metal  for  Industry 
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The  UCINITE  CO 


Newtonville  60,  Mass. 


Division  of  United-Carr  Fastener  Corp, 


Spprtall»t»  In 


ELECTRICAT  A!«seMBMES. 
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Unit  requirts  4  hex  head  nuts,  4  wosh- 
ers,  4  shoulders,  threading  of  4  shofts. 
Cleoronce  and  end-ploy  specificotioni 
necestpry . . .  constant  maintenance. 


NEW  WAY 


Just  5  Truarc  Rings  set  into  pre 
determined  grooves  secure  ports 
permanently.  Assembly 
nomical.  No  cleoronce  specifications 
...  no  maintenance! 


5  Waldes  Truarc  Retaining  Rings  In  one  assembly  of  the 
Dictaphone  Time-Master  dictating  machine  brought  great 
savings  to  Dictaphone  Corp..  Bridgeport,  Conn.  And  this  is 
just  one  of  three  different  applications  where  Truarc  Rings 
cut  material,  tooling  and  assembling  costs  for  this  product. 

Redesign  with  Truarc  Rings  and  you  too  will  cut  costs. 
Wherever  you  use  machined  shoulders,  bolts,  snap  rings, 
cotter  pins,  there's  a  Waldes  Truarc  Retaining  Ring  de¬ 
signed  to  do  a  better  job  of  holding  parts  together. 

Truarc  Rings  are  precision-engineered... quick  and  easy 
to  assemble  and  disassemble.  Always  circular  to  give  a 
never-failing  grip.  They  can  be  used  over  and  over  again. 

Find  out  what  Truarc  Rings  can  do  for  you.  Send  your 
blueprints  to  Waldes  Truarc  engineers  for  individual  at¬ 
tention,  without  obligation. 

Wildes  Truarc  Retaining  Rings  arc  available  for  immediate  daHvary  from 
stock,  from  loading  bail  bearing  distributors  throughout  the  country. 

~  \  SEND  FOR  NEW  BULLETINS 


^WALDES 


REDESIGN  WITH  5  TRUARC  “E”  RINGS 
BRING  THESE  BIG  SAVINGS... 

Assembly  time  per  unit  using  screws  ond  woshert  •  24  seconds 
Assembly  time  per  unit  using  Truorc  Rings  •  •  .  •  15  seconds 

*  Time  soved  per  unit  with  Truarc  Rings . 9  seconds 

*  Eliminates  skilled  labor  milling  ond  threoding  operotions 

*  Eliminotes  mointenance 

e  TOTAl  HUTfllAl  AND  UBOl  COST  UVINGS  PER  100  UNITS. .22^4 


Waldes  Kohinoor,  Inc.,  47-16  Austel  Piece  ^ 

Long  Islond  City  1,  N.  Y 

Please  send  Oulletins  6,  7  end  8— giving  engineering 
1  specificotions  for  ell  types  of  Waldes  Truarc  Rings. 


RETAINING  RINGS 

WALDES  KOHINOOR,  INC.,  LONG  ISLAND  CITY  I,  NEW  YORK 


Be  Jure  to  see  the  Truarc  display-Booths  215  4  216  at  the  Pocitic  Electronic  E.hibit,  August  22-23-24 
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OIL-FILLED,  HERMETICALLY  SEALED,  COMPACT 

^  HIGH  VOLTAGE  COMPONENTS 


ELECTRIC 

667-16 


•  Withstand  Mechanical  Shocks 


PUlSf  TRANSFORMERS- For 
use  with  either  hard-tube  or 
line-type  modulators.  Avail¬ 
able  in  peak-voltage  ratings 
from  10  to  100  kv  or  higher; 
peak-power  ratings  up  to 
30,000  kva  or  more.  Designed 
for  operation  on  pulse  dura¬ 
tions  from  0.1  to  20  microsec¬ 
onds  at  rates  up  to  4000  pps. 
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RECTIFIERS- A<  to  d-c  power- 
supply  units  especially  built 
for  precision  work  where  un- 
usu^ly  low  regulation,  light 
weight,  and  small  size  are  nec¬ 
essary,  Typical  outputs  avail¬ 
able  are  7,  9.  and  13  kv.  Illus¬ 
trated  7-kv  unit  measures  6x6 
X  7  in.,  weighs  8  lb. 


RESONANT  REACTORS— Accu¬ 
rately  designed  and  built  for 
radar  service.  Currently  avail¬ 
able  in  peak  operating  volt¬ 
ages  from  5  to  45  kv,  current 
ratings  up  to  2.25  amp.  Higher 
ratings  can  be  provided.  In- 
duaance  ratings  ranging  from 
0.25  to  300  henry s  remain  con¬ 
stant  within  5  percent  at  above 
50  percent  load  current. 


FILAMENT  TR ANSFORMERS- 

For  special  applications  or  for 
use  with  standard  high-voltage 
rectifier  tubes.  Supplied  with 
or  without  tube  socket 
mounted  integrally  with  high- 
voltage  terminal.  Insulated  to 
nearly  any  required  level. 


MODULATION  TRANSFORMERS 

—  High-fidelity,  low-phase 
shift,  Pyranol*  or  oil-modula¬ 
tion  transformers  and  reactors 
for  high-power  AM  transmit¬ 
ters  are  available  as  integral  or 
separate  units.  Highly  devel¬ 
oped  designs  in  ratings  from 
3.5  to  500  kw  provide  wide 
transmission  frequency  range, 
keep  down  harmonic-voltage 
insertion.  Low  phase  shift 
gives  fiexibilit)'  and  range. 
*^•9-  TM  of  Conorol  Hoctrie  Co. 


•  Operate  Continuously  for  Long  Periods 
in  Widely  Varying  Temperatures 


Available  in  a  wide  range  of  ratings,  high-voltage  com¬ 
ponents  shown  here  are  topical  of  units  manufactured  by 
General  Electric  for  applications  5(K)0  volts  and  above 
w  here  corona  must  be  held  to  a  minimum.  They  repre¬ 
sent  many  years  of  experience  in  meeting  Armed  Services 
requirements,  and  can  be  built  for  today’s  military  specifi¬ 
cations.  Because  these  components  are  usually  tailored  for 
each  job,  please  include  functional  requirements  and  any 
physical  limitations  with  your  inquiry.  Write  to  43-32fiA, 
General  Electric  Company,  Pittsfield,  Mass. 


For  accurately  detecting;,  controlling,  and  measuring  light  and 
for  detecting  and  measuring  even  the  smallest  variations  in 
colors.  These  cells  are  especially  useful  svhere  long  life  and 
stability  are  required  or  where  electronic  amplifiers  are  not 
praaical.  Available  in  a  new  hermetically  sealed  series  with 
standard  mounting  and  a  wide  variety  of  unmounted  sizes. 
More  G-E  photovoltaic  cells  than  any  other  make  are  used  in 
scientific  instruments.  Characteristics,  dimensions,  circuits,  and 
technical  data  are  available  in  Bulletin  GEC-690. 


Signals  with  band  widths  up  to  2  megacycles  can  be  delayed 
from  0.25  to  10  microseconds.  Available  in  lengths  up  to  100  ft. 
Delay  equals  approximately  Vi  micrcisecond  per  foot.  Charac¬ 
teristic  impedances  of  1100  and  400  ohms  per  foot  are  avail¬ 
able.  By  ordering  in  bulk,  lengths  can  he  cut  to  fit  specific 
needs.  Can  he  bent  into  4-inch  diameter  coils.  Uses  include 
research  and  development  of  special  circuits  for  electronic 
devices.  See  Bulletin  GEC-459  fur  further  information. 


TIMELY  HIGHLIGHTS 
ON  G-E  COMPONENTS 


SELENIUM  RECTIFIERS 

.  .  .  HIGH-VOLTAGE  UNITS  HAVE 
LIFE  EXPECTANCY  OF  OVER 
60,000  HOURS 


Now  available  from  General  Electric,  these  26-volt  RMS 
selenium  rectifier  ceils  have  a  continuous-service  life 
expectancy  of  over  60,000  hours.  Their  initial  forward 
resistance  is  very  low  and  samples  tested  after  10,000 
hours  of  operation  show  an  average  resistance  increase 
of  less  than  6  pier  cent. 

The  high-voltage  output  means  that  stacks  made  up 
of  these  units  are  about  25  piercent  smaller  than  is  pios- 
sihle  with  12-volt  cells.  Low  resistance  means  cooler 
opieration  and  the  sp>ace  saving  that  goes  with  it. 

If  your  application  calls  for  compact  selenium  stacks 
for  use  in  cramped  quarters,  these  cells  provide  the  solu¬ 
tion.  Stacks  made  with  the  new  G-E  cells  may  be  ob¬ 
tained  with  rated  outputs  from  18  to  126  volts  d-c  at 
U.15  to  3.73  amp.  Check  Bulletin  GEA-5280. 


TRANSFER  AND  CONTROL  SWITCH¬ 
OVER  10,000  POSSIBLE  COMBINATIONS 


Built  for  reliability  and  long  service  ~ 

life,  the  G-E  Type  SB- 1  transfer  and 

control  switch  can  be  used  for  more 

than  10,000  possible  circuit-sequence  • 

combinations.  Precision  construction 

permits  as  many  as  40  stages  —  four 

banks  of  ten  stages  each  —  to  be  oper-  n 

ated  in  tandem.  Switches  with  up  to  MM 

16  stages  and  12  positions  are  com-  ^ 

monly  furnished.  Ratings  go  up  to 

20  amp  at  600  volts  a<  or  d-c.  Standard  components  are  inter¬ 
changeable.  Complete  description  in  Bulletin  GEA-4746. 


Ganarol  Elactric  Company,  Soetion  D667-16 
Schonoctady  S,  N,  Y. 

PImso  sond  mo  tho  following  bullotins: 


(V)  Indicate  for 
reference  only 

(x)  For  planning  an 
immediate  project 


□  GEC-4S9  Delay  lines 
G  GEC-490  Photovoltaic  Cell 
G  GEA-4744  Here's  the  All-Perpoee  Switch 
G  GEA-5290  Seleniem  Rectihers 
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The  Modern  Way  to  Build 
Rotary  Exhaust  Equipment 
for  Miniature  Tubes 


PINCH  OFF 


ROTARY  VALVE 


MECH. 

PUMP 


NRC’s  TYPE  B-1  BOOSTER  PUMP 

•  Provides  Higher  Vacuum 

•  Reduces  Exhaust  Cycle 

•  Eliminates  Troublesome  Oil  Vapors 


HYTRON-DESIGNED  GLASS  TRAP 
Ends  Important  Maintenance  Problem 

ill  This  glass  trap,  designed  by  Hy- 

I  ~j[  n  '  >  tron  production  engineers,  is 

I  L—Ji  B _ C  h|  made  and  sold  by  National  Ke¬ 
ll  I  I  II  search.  As  you  can  see  by  the 

'  u  ^  tv  drawing  at  the  left,  the  trap 

catches  and  holds  broken  glass 
particles.  It  works  on  the 
principle  of  a  cyclone  sep- 
arator.  The  trap  can  be 
cleaned.  Write  for 
TL:7^  i.'sO)  full  details. 


Our  Type  B-1  Booster  Pump  was  built  to  meet 
ideal  production  methods  as  outlined  by  Hytron 
production  engineers.  On  the  production  line  it  ex¬ 
actly  meets  their  specifications  in  every  detail  — 
step  by  step.  This  Booster  Pump  lowers  production 
costs.  Its  high  speed  reduces  the  exhaust  cycle. 
Write  for  details. 


National  Research 
Corporation 

Seventy  Memorial  Drive,  Cambridge,  Massachusetts 


In  the  United  Kingdom-  BRiTlSH-AMERiCAN  RESEARCH.  LTD.,  Heod  Office ^  Wishow.  lonorhshire 


August.  1951  ELECTRONICS 


a 


30V»  more  production  will 
soon  be  available  from  Ameri¬ 
can  Lava  Corporation  as  new 
units  rapidly  near  completion. 

^  Continuous  expansion  to 
meet  customers'  requirements 
has  made  American  Lava  the 
world's  largest  producer  of  cus¬ 
tom  made  technical  ceramics 
exclusively. 

^  Average  daily  production 
approximates  four  million  parts 
and  is  rapidly  increasing. 

^  This  expansion  program  is 
an  all  out  effort  to  supply  you 
with  custom  made  technical  ce¬ 
ramics  in  the  quality  and  quantity 
you  need— when  you  need  them. 


This  buildinf,  photo9roph«d  i»  Moy  1951, 
will  b«  cefnpt«t«d  about  fha  timo  this  pictwro 
it  pwblisHod.  Othor  units  will  spoodiiy  follow. 


in  half  a  century  of  specialization  it 
available  to  you  on  request.  You  are 
most  apt  to  find  at  American  Lovo 
Corporation  the  solution  to  any  prob¬ 
lem  involving  technical  ceramics, 
e  Equipment  shown  in  this  mock  up  it 
under  construction.  Carefully  selected 
personnel  has  been  added  to  the  prev 
ent  skilled  staff  to  provide  experienced 
operotors  for  oil  plants. 


e  Whot  it  your  AAOST  RELIABLE  source 
for  custom  mode  technical  ceromks? 
American  Lovo  Corporotion  hot  on  en¬ 
viable  reputation  for  delivery  accord¬ 
ing  to  specifications— and  for  ability 
to  produce  ceromks  of  a  type  and 
quality  whkh  are  frequently  consid¬ 
ered  "hnpouible." 

e  New  production  facilities  are  speed¬ 
ing  deliveries.  The  experience  gained 


•  CHICAGO,  at  Nsrlk  luSalU  $• 
ANGCtft.  2J2  Saalk  Hill  Si. 
.  lOUIS.  1123  WatkUtlas  A>a. 


I 


f 

I 


U-.S  era  of 

'f  RN  I'wWe  wound  Resistors 

N^ODERN  El'  ^  cods  .  W.r 

.„„acUors  •  mm 


METAL  CLAD  STANDOFF 


Yes,  telephones  have  i-hannefl.  and  countless  develop¬ 
ments  have  played  a  part  in  electronic  progress  since  the  day 
of  those  old  stein  winders  on  the  wall.  Compactness,  engineer¬ 
ing  precision  and  never-failing  dependahility  are  now  demanded 
where  the  only  question  once  was,  will  it  work  at  all?  In  meet¬ 
ing  these  modern  demands  of  modern  electronics  fur  modern 
ceramic  components.  Hi>Q  has  led  the  way. 

The  Hi-Q  trademark  is  unquestioneil  assurance  of  capaci¬ 
tors,  trimmers,  choke  coils  and  wire  wound  resistors  that  are 
uniformly  dependable  in  every  respect  and  rigidly  meet  spee- 
ifications  and  tolerances.  As  the  leading  specialists  in  the 
ceramic  field.  Hi*Q  has  come  to  he  regarded  hy  producers  of 
radio,  television,  communications  and  other  electronic  equi|i- 
ment.  as  their  best  source  of  technical  assistance  in  developing 
new  components  to  meet  the  special  needs  of  any  circuit.  Hi-Q 
engineers  are  at  your  service  any  time  you  see  fit  to  call  them. 

JOBBERS— ADDRESS:  740  Bellcvill*  Av«.,  New  Bedford,  Mats. 


(Illustration  Actual  Size) 

Ceramic  tube  of  this  f{uick  mounting 
capacitor  is  enclosed  in  Cadmium 
plated  metal  case  with  special  end  seal 
for  protection  against  humidity  and 
temperature  changes.  Capacity  1500 
mmf  +  500  mmf. 


BETTER  4  WAYS 

PRECISION 
4^  UNIFORMITY 
4^  DEPENDABILITY 
4^  MINIATURIZATION 


Trade  Mark  Registered,  U.  S.  Patent  Office 

^eacCoHce 

_  OLEAN,  N.Y.  f  '  .. 

SAIIS  OEFICIti  New  York,  Philadelphia,  PUNTt:  Clean,  N.Y.,  Franklinville,  N.Y. 

Delrail,  Chicago,  lot  Angelet  Jeiiup,  Pa.,  Myrtle  Beach,  S.  C 


August.  1951  — ELECTRONICS 


Hi'OC 

I 


40 


Makes  TV’s  Outstanding 
Camera  Chain 


thumb  . . .  control  the  motor-driven 
iris  from  camera  or  camera  control 
unit.  Normal  optical  focus  range 
automatically  adjusts  for  constant  9* 
diagonal  at  close-up,  for  all  lenses 
except  telephoto.  Overtravel  switch 
provides  extended  focus  range, 
obtaining  full  optical  focus  on  all 
lenses. 

In  every  way,  GPL’s  is  a  "human- 
engineer^”  camera  chain,  built  to 
do  a  tough  job  more  easily,  built  to 
do  jour  specific  job  best!  Arrange 
to  see  this  great  new  model  at  the 
earliest  opporttmity. 


GPL’s  19$  1  Image  Orthicon  Chain 
is  delivering  even  more  features  — 
better  performance  —  than  the  pre¬ 
vious  model  which  itself  set  new 
industry  standards!  Compare  it  for 
ease  of  operation,  uniform  high 
quality,  flexibility  in  studio  or  field. 

Set  this  camera  up  to  meet  varying 
requirements . . .  control  it  remotely 
if  desired . . .  select  any  of  four  lenses 
at  the  press  of  a  button  .  . .  adjust 
focus  from  right  or  left  side  of  cam¬ 
era,  with  the  same  300*  arc  of  focus 
adjustment  for  all  lenses  . . .  choose 
color  filters,  masks,  at  the  flick  of  a 


*  Three  Compact  Units 

*  Push-button  lens  Change 

*  Right  or  Left  Hand  Focus  Knobs 

*  Right  or  Left  Hand  lens  Iris 
Control  Buttons 

*  Turret,  Focus  and  Iris  Controls  from 
remote  location  if  desired 

*  High  Resolution  Integral  View  Finder 

*  Enclosed  1.0.  Controls 

*  iris  Setting  Indicator 

*  Pre-looded  Color  Filter  Wheel 

*  Swing-up  Chassis 

*  Focus  Range  Selector  Switch 

*  Equal  Flexibility  in  Studio  or  Field 


Push-button 
iris  controls 


tight  or  loft  bond 
focus  controls 


High  rosolution 
intogrol  viow  findor 


Iris  sotting 
indicotor 


1.0.  controls 
housod  for  proloction 


Push-button  Ions 
turrot  control 


WRITE,  WIRE  OR  PHONE 
FOR  DETAILS  m 


TV  Piold  ond  Studio  Equipmont 
Thootro  TV  Equipmont 


Pleasantville 


ELECTRONICS 
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Aircraft 
instruments 
and  Controls 


For  precision  and  dependabiiity 
look  to  Kollsmon 


KOLLSMAN  INSTRUMENT  CORPORATION 

Elmhurst,  New  York  •  Glendale,  Californio 
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SAME  FAST  OPERATION 


•  The  Clare  Tyfie  "K"  Relay,  first  of  the  famous  Clare 
line  of  small,  lightweight,  telephone-type  relays,  is  still 
the  mainstay  of  design  engineers  who  must  have  superior 
relays  to  o[K'rate  in  extremely  small  s|iaee. 

Its  fast  ojt»-ration.  adeipiate  contact  pressure,  high  resist¬ 
ance  to  shock  and  vihration.  long  life  and  complete  all- 
arounil  dc|)endahility  have  met  many  complex  reipiire- 
nients.  Once  in  a  while,  however,  Clare  engineers  have 
lier-n  confronted  with  customers’  s(>ecifieations  which 


winding  spare  is  gained  by  a  slight  *'hange  in  the  design 
and  sus|>ension  of  the  armature  which  enables  the  length 
of  the  coil  to  l)e  increased  without  adding  materially  to 
the  over-all  length  of  the  relay. 

The  Ty()e  "KX”,  like  the  Ty|te  "K”  anil  Tvpe  "R”  re¬ 
lays,  has  the  reed  armature  susfwnsion  of  >|H'eial  alloy 
which  engineers  recognize  as  one  of  the  subtler  reasons 
for  the  suiierior  [lerformance  of  these  small  (^lare  relays. 
The  Tyja-  "kX”  is  interchangeable  with  the  ry(>e  "K” 


CLARE 


CLARE  Type  ”KX”  RELAY 


SPiCIFICATIONS 

Sii«t  Length:  1**^4'*;  Height:  Width:  1*.  Dimen- 

sioni  vory  with  type  of  coH  terminal  used.  Height  shown 
is  maximum  (with  8  springs  in  pilaup).  Wol^htt  Approx. 
2  ox.  CoUt  Single  or  double  wound.  Oparotfnf 
•g«t  to  175  volts  d-c.  ArmeFtvrot  Single^  or  doublo* 
orm.  Contact  Arrongamontt  Forms  A  to  C  ovailobla. 
Maximum  8  springs  in  pilaup.  Mowntingt  Two 
screws.  Con  also  be  furnished  with  2  or  4  mounting 
studs  topped  for  M'40  screws. 


this  (]lare  Tyjic  '‘K"  Relay  would  not  quite  meet.  for  mounting. 


More  often  than  not  this  was  due  to  the  small  spool  which 
limited  coil  winding  to  a  maximum  of  h-KN)  ohms.  Clare 
engineers  have  met  this  situation  w  ith  the  new  Type  "KX” 
whose  sensitivity  and  ojierating  range  are  increased  by- 
use  of  a  slightly  longer  coil  which  can  lie  safely  wound  to 
a  maximum  resistance  of  8(KM)  ohms.  This  additional 


This  new  relay  is  available  as  either  an  ojK-n  or  her¬ 
metically  sealed  relay,  (jll  your  nearest  Clare  sales  en¬ 
gineer  .  .  .  liM'ated  in  princijial  cities  to  serve  you  ...  or 
write  C.  P.  (]lare  &  G».,  1719  West  Sunnyside  Avenue, 
Chicago  .30.  Illinois.  In  (Canada:  (^nadian  Line  Materials. 
Ltd..  Toronto  13.  I  jble  Address:  (T..-\RL1AY. 


Write  for  Clare  Bulletin  No.  116 


CLARE  RELAYS 


first  in  the  Industrial  Field 
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PRESTO 


selected  for 


In  Conodo:  Welter  P.  Downs,  ltd..  Dominion  Square  Bldg.,  Montreal 
Overseot:  M.  Simons  ond  Sons  Company,  Inc.,  25  Warren  St.,  New  York,  N.  Y. 

WORLD'S  LARGEST  MANUFACTURER  OF  PRECISION  RECORDING  EQUIPMENT  AND  DISCS 


PANAAAU! 


RECORDING  CORPORATION 


PARAAAUS,  NEW  JERSEY 


''The  biggest  fob 


of  radio  |ournalism 


ever  undertaken 


in  the  United  Kingdom" 


KENNETH  MELVIN, 

New  ZralanilV  \o.  1  radio  ^ 

personality  tours  three  continents 
with  his  PT-900. 

wherever  you  go  there’s  r  Kh b  I U 

% 

From  a  Hindu  temple  in  Singapore  to  the  dank  tond)  “whether  any  tape-recording  e(|uipment  has  ever  l>een 

of  King  Tut  in  Fgypt . .  .  from  the  imposing  balcony  of  subjected  to  so  grueling  a  test  as  my  I’T-'XK) . . .  not  on  a  single 

Mussolini's  palace  in  Koine  to  the  historic  tower  of  Big  Ben  occasion— over  four  months  of  constant  operation, 

in  London.  Kenneth  Melvin  has  taken  his  prksto  tape  averaging  six  hours  a  day,  under  murderous  variations  of 

recorder  .  .  .  recording  strange  voices,  sounds,  music,  that  temperature,  current,  voltage  and  with  constant  man-handling 

have  become  living  commentaries  on  people’s  from  car  to  scene,  upstairs  and  down  cellars— 

customs,  habits  and  surroundings.  As  official  reporter  not  once  has  it  jailed  me.” 

for  the  British  Festival,  he  is  now  travelling  thousands  of  prk.sto  owners  are  discovering, 

throughout  the  British  Isles  recording  material  equipment  is  made  to 

fi>r  a  o2-v\eek  series  of  netvsurk  hroacJcasts.  jfive  the  utmost  in  performance  and  dependability.  That's  why 
“I  shall  be  interested  to  discover",  says  Kenneth  Melvin,  ,  ,  .  wherever  you  go  there’s  PRESTO. 


TYPE 

ME 

RELAY 


HERE  ARE  THE  FACTS  AHD  FIGURES 


SENSmVITYx 


MMENSIONSt  1-3/16  X  13/16  x  1-3/8 

CONTACTS  t  5  amp.  standard.  28  volts  D.C.,  115 
volts  A.C.  Up  to  4  P.D.T.  D.C.  and  up 
to  D.P.D.T.  A.C. 

ISmVITYX  D.C.  0.7  watts  D.P.D.T.  (0.1  watt 
in  special  applications) 

A.C.  3  volt- amperes  (operating 
range;  80%  to  110%  of  nominal 
voltage) 

COILt  Available  for  A.C.  or  D.C. 

HEAT  RISE 

D.C.  50°C  Rise-2  watts 
850C  Rise-3.5  watts 
A.C.  dS^’C  at  nominal  voltage 
65°C  at  10%  overvoltage 

lOUNTINGs  One-Krew  mounting  with  locating 
pin. 

HERMETICALLY  SEALED  DATA 

IMCNftlOMR  Base;  1^^  x  1-1/8^^ 

AB  CAMi  Height  above  chassis;  1-11 /16'' 

*  lugs;  3/8" 

Available  with  solder  terminals  or  special  miniature 
plug-in  base. 


MOUNTING: 


DIMENSIONS 
OF  CAN: 


ALLIED  CONTROL  COMPANY,  INC.,  2EASTENDAVE.,newyork21,n.y. 


Minipower  Relay 


\  VERSATILE- 

FROM  SIGNAL  TO  5  AMP.  POWER 

This  latest  addition  to  Allied's  line 
ol  quality  relays  will  meet  the  vi¬ 
bration,  shock  and  environmental 
requirements  lor  air,  marine  and 
ground  applications. 

BULLETIN  ME 

GIVES  COMPLETE  DETAILS. 
SEND  FOR  YOUR  COPY  TODAY 

Also,  be  sure  to  send  lor  your  copy 
oi  Allied's  Relay  Guide.  It  gives 
engineering  data  lor  27  Allied 
relays  in  a  concise  tabular  lorm 
lor  easy  relerence. 
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certain  of  top  performance  and  an  uninterrupted 
supply  of  deflection  yokes  and  horizontal  output  trans¬ 
formers  by  specifying  Ferroxcube  3C,  the  nickel-free 
ferrite  core  material. 

Improved  Ferroxcube  3C  gives  you  these  basic  advan¬ 
tages:  1.  High  saturation  flux  density.  2.  High  permea¬ 
bility.  3.  Improved  temperature  stability. 

The  broad  experience  gained  during  15  years  of  re¬ 
search  and  manufacture  since  the  initial  development  of 
Ferroxcube,  can  be  helpful  to  you/  Take  advantage  of  our 
technical  “know-how”  in  solving  your  own  design  prob¬ 
lems.  Ferroxcube  engineers  are  always  ready  to  assist 
you  withbut  obirgotion.  ***★*★*«* 


A  Joint  Affiliate  of  Philips  Industries  and  Sprague  Electrit  Co.,  Managed  by  Sprague 
so  East  41st  Street  •  New  York  17,  New  York  •  Factory:  Sougerties,  New  York 


8  muf...in  the  space  of  4 


New  General  Electric  line  of  100-volt  d-c  capac¬ 
itors  marks  another  important  step  in  reducing 
size  and  weight  of  electronic  equipment. 

Here  is  another  outstanding  G-E  capacitor  develop¬ 
ment — thinner  paper,  thinner  foil,  so  that  double  or 
triple  the  capacitance  can  be  designed  into  a  cubic 
inch. 

These  new  capacitors  are  comparable  in  all  ways 
with  previously  offered  paper  cfielearic  units,  are 
equally  depenaable,  and  in  addition  are  smaller  in 
size  and  lighter  in  weight.  They  will  not  introduce 
noises  into  the  system.  They  will  satisfactorily  pass 
signal  voltages  approaching  zero.  Their  insulation 
resistance  values  remain  high  after  long  periods  of 
service.  While  primarily  intended  for  d-c  applications 
with  allowable  ripple  voltages  in  accordance  with 
JAN-C-2S,  they  will  withstand  occasional  discharges, 
and  can  be  used  in  low-voltage  a-c  circuits. 


In  Regular  Production.  Units  of  3,  8  and  10  muf  in 

Case  Style  53  and  4  muf  in  Case  Style  61  are  in  regular 
production.  Other  ratings  can  be  built  in  mass- 
production  quantities. 

These  capacitors  meet  all  requirements  of  “F” 
characteristics  of  JAN-C-25  for  100-volt  d-c  units. 
For  applications  where  an  expeaed  life  of  1000  hours 
at  40  C  is  satisfactory,  rating  can  be  increased  to  150 
volts.  For  ambients  above  40  C,  units  should  be 
derated  in  accordance  with  JAN-C-25  Specifications. 
There  is  negligible  change  in  capacitance  from  —  40  C 
to  105  C — and  units  will  give  full  life  at  temperatures 
as  low  as  +  5  5  C. 

If  you  hove  applications  involving  reasonable  quan¬ 
tities,  get  in  touch  with  us.  Your  letter,  addressed  to 
Capacitor  Sales  Division,  42 — 304,  General  Electric 
Company,  Pittsfield,  Mass,  will  receive  prompt 
attention. 

General  Electric  Company,  Schenectady  5,  N.  Y. 


GENERALB  ELECTRIC 
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RECOGNIZED  LEADERS  IN 
SUPPLY  AND  SERVICE 
TO  THE  ELECTRICAL 
AND  ELECTRONICS 
INDUSTRIES 


RELY  on  REPUBLIC 


ALUMINUM  CONDENSER  FOIL 

OF  UNIFORM  HIGH  QUALITY 

iRoding  condonsor  manufacturors  spocify  Rtpvbik  oluminum  cendonitr  foil 
becouso,  bosod  on  long  txporionct/  thoy  rocognitt  thot  tho  ttroigbt  cut  odgoi, 
occuroto  gage  ond  uniform  strength  of  Republic  foil  give  moximum  performonce. 
As  speciolists  in  the  production  of  condenser  foil«  Republic  mokes  evoiloble  Its 
entire  focilities  for  the  solution  of  your  individuol  problems.  Your  orders  ond 
inquiries  virill  receive  prompt  ond  individual  attention. 

REPUBLIC  FOIL  &  METAL  MILLS 


DANBURY 


CONNECTICUT 


BRANCH  SALES  OFFICES:  ^  “'''I' 

666  Mission  St.,  Son  Froncisco  9,  Cold. 


i 


The  new  Industrial  Cam  Recycling  Timer  con-  The  Multi-Cam  Recycling  Timer  is  identical  to 

tinuously  repeats  a  constant  cycle  consisting  of  dehnitc  the  Single  Cam  Timer  hut  operates  from  2  to  6  circuits 
ON  and  OFF  periods  which  can  be  adjusted  from  2%  and  incorporates  several  additional  features.  On 

to  98  %  of  the  cycle.  By  means  of  percentage  calibra-  this  timer  all  cams  are  mounted  on  a  single  driving 

tions  on  the  cam  face  any  desired  setting  is  quickly  shaft  which  assures  a  common  time  cycle  for  all  circuits, 

and  accurately  obtained.  The  time  cycle  itself  can  also  Each  cam.  however,  is  independently  adjustable  for  a 

be  changed  easily  by  substituting  simple  gear-rack  specific  timing  sequence.  This  is  accomplished  by  actu- 

assemblies.  Thus,  from  one  timer,  by  using  different  ally  rotating  the  cam  with  finger  pressure  using  the 

gear  racks  you  can  obtain  50  different  cycles  ranging  drum  calibrations  for  guidance.  Thus  a  range  of  timing 

from  the  lowest  cycle  of  the  timer  up  to  nine  times  sequences  from  0%  to  100%  is  obtainable  on  each 

that  cycle.  The  snap  action  switch  operated  by  the  circuit  with  ease.  The  elimination  of  cam  followers 

timer  is  a  single  pole  double  throw,  totally  enclosed  and  other  types  of  moving  parts  makes  possible  this 

10  ampere  type.  We  can  supply  500  different  time  compact  unit.  It  models  are  available  with  time  cycles 

cycles  in  this  model  ranging  from  one  revolution  in  ranging  from  one  revolution  in  1  minute  to  one  revo- 

15  seconds  to  one  revolution  in  72  hours.  lution  in  72  hours. 


J 


L 


REMOTE  CONTROL  FOR  SINGLE  CYCLE  OPERATION  AVAILABLE. 


StnJ  loJtty  for  iomftlete  dttails — or,  if  you  would 
ike  to  send  us  specifnaiiom,  we  shall  be  glad  to  make 
recommendations  based  on  your  particular  needs. 


J 


fKciKu^acttcnena  ol  cutd  OtAen.  *Ti*Hena  ohcC  ^  ynduatnif 


TIME  DELAY 
TIMERS 


INSTANTANEOUS 
RESET  TIMERS 


MANUAL 
SET  TIMERS 


TANDEM  AUTOMATIC 
RECYCLING  TIMERS 


RUNNING 
TIME  METERS 


INDUSTRIE 


INDUSTRIAL  TIMER  CORPORATION 
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1951-1952 

ELECTRONICS 

BUYERS’ 

GUIDE 


YOUR  BOOK 

with  the 

ORANGE  and 
BLACK  cover 


Ihe  650-page  1951-1952  ELECTRONICS  BUYERS’  GUIDE  is  now  in  the  hands  of  every 
ELECTRONICS’  subscriber.  Sent  as  a  bonus  issue  of  ELECTRONICS  through  the  cooperation  of  over 
2,000  manufacturers  of  electronic  and  allied  products,  it  is  analuable  working  tool  that  will  be  kept  at  the 
elbow  of  esery  ELECTRONICS’  subscriber  and  reader  throughout  the  year. 

Use  it  .  refer  to  it  constantly.  Mention  ELECTROSICS  BUYERS'  GUIDE  when  you  write 
to  the  manufacturers  listed  in  the  directory  section  and  when  you  purchase  products  advertised  in 
it.  Such  evidence  of  use  will  insure  continued  manufacturer  cooperation  in  making  this  annual  your 
most  comprehensive  source  of  buying  information. 

The  products  and  services  of  -175  companies  are  advertised  in  this  13th  issue  of  ELECTRONICS.  In 
the  directory  section,  more  than  2,000  manufacturers  are  listed  under  1,400  produa  classifications.  2,500  trade 
names  are  listed,  and  the  names  and  addresses  of  850  distributors  of  electronic  products  are  arranged 
alphabetically  by  states.  It  also  supplies  a  36-page  cumulative  index  to  articles  published  in  ELECTRONICS 
from  April  1930  to  December  1939. 

The  1951-1952  ELECTRONICS  BUYERS’  GUIDE  had  the  largest  print  order,  and  has  more  total 
pages,  more  pages  of  advertising,  and  more  individual  companies’  advertising  in  it  than  any  issue  of 
ELECTRONICS  published  since  the  first  in  April  1930. 

A  publication’s  value  to  an  industry  is  measured  by  the  service  it  renders  to  subscribers  and  readers. 
When  we  can  mail  to  every  one  of  our  over  30,000  paid  subscribers— as  a  separate,  13th  issue— a  valuable 
working  tool  such  as  the  1951-1952  BUYERS’  GUIDE,  we  feel  we  are  rendering  a  valuable  service  to 
our  subscribers,  advertisers,  and  industry. 


The  1952-1953  ELECTRONICS  BUYERS’  GUIDE  will  be  published  Mid-June  1952. 


electronics 


12  REGULAR  ISSUES 

uipplyln9  lolMl  iKh- 
nical  Infermolien,  de¬ 
sign  and  predod  n*wt 


ANNUAL  BUYERS’  GUIDE 

supplying  all  basic  prod¬ 
uct  source  and  tech¬ 
nical  specifying  data 


A  MtGrow-Hill  Publication  *  330  Wtst  42nd  St.,  Nm  York  18,  N.Y. 


} 


. . .  gives  gou 
Stronger  Permanent  Magnets 


INDIANA  HYFLUX  Alnico  V 
develops  the  highest  energy-product 
of  any  magnet  material — an  average 
of  5'/i  million  BHmax  or  more,  with 
5Va  million  guaranteed.  Think  what 
this  can  mean  to  you  in  greater 
strength  and  smaller  size,  especially 
since  HYFLUX — a  premium  prod¬ 
uct — costs  no  more  than  regular 
Alnico  V. 

Everything  in  Magnets 
— from  Design  to  Delivery 

INDIANA  Permanent  Magnets  are 
component  parts  of  so  many  mech¬ 
anical  and  electrical  devices  because 
they're  compact,  easy  to  install,  de¬ 
liver  uniform  high  energy  without 
wires,  heat,  or  operating  parts.  As 
the  world's  largest  magnet  maker, 
INDIANA  points  with  pride  to  more 
than  30,000  different  applications — 


including  radar,  sonar,  rangingequip- 
ment,  aircraft  magnetos,  proximity 
fuses,  guided  missiles,  communica¬ 
tion,  and  a  host  of  other  uses.  This 
broad  experience  is  yours  without 
cost  when  you  call  in  INDIANA. 

Greater  Production 
— now,  when  you  need  it! 

IN  DI  AN  A.solemakerof  HYFLUX, 
makes  permanent  magnets  exclu¬ 
sively — all  materials,  all  shapes,  all 
sizes.  During  the  past  eighteen 
months,  production  facilities  have 
been  expanded  50"„  to  meet  the  grow¬ 
ing  demand.  For  your  present  needs 
and  those  of  the  future,  let's  get  our 
engineers  together.  INDIANA  de¬ 
signing  and  unified  service  save  you 
time  and  money. 


PERMANENT 

MAGNETS 
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%y/m  V 


INDIANA 


THE  INDIANA  STEEL  PRODUCTS  COMPANY 


•  Many  types  and  sizes  of  I.S'M.iX.i  HYFLl’X  Per¬ 
manent  Magnets  are  available  for  your  immetiiate 
experimentations,  .isk  for  new  Stock  .Magnet  Catalog 
,\'o.  II.  For  magnet  design  information,  ask  for  free 
Magnet  .Manual  So.  4E-SI. 


FOR  READY  REFERENCE 


CATCGORY 


GCNERAl 

PURPOSE 


QUADS 


(1)  Matched  ot  4~1v  to  that  current  through  higher  re* 
tittonce  uftit  ii  within  10X  of  tower  retittarKe  unit. 

(2)  Contittt  of  4  bolonced  diodet.  With  15  mo  forward 
Current;  the  voltage  drop  of  each  diode  it  1 .3v  mirt. 
ond  1.7v  max.,  oil  diodet  are  within  0.1  volt  of  each 
other,  ond  voltage  drop  of  a  pair  it  0.03  voitt  of  eodi 
other. 


(3)  Contittt  of  4  bolonced  diodet.  With  1 5  mo  forword 
current;  the  voltage  drop  of  each  diode  it  1.2v  min. 
and  1.8v  mox.,  oil  diodet  ore  within  0.2v  of  eoch 
other,  ond  voltage  drop  of  a  poir  it  0. 1  v  of  eoch  ether. 

(4)  Additionol  tett  over  G11  for  rtegetive  retittarKe  of 
bote  current  vt.  bote  voltoge  choracterittk  for  trigger 
circuit  operotion. 


1N72 

G7 

S 

4  3db 

nox.  nolle  foctor  over  1N31S  in 

G7A 

> 

500  n 

K  mixer  CKT 

UHF 

G7C 

1  1 

75%™ 

.  red.  eff.  at  100  me  for  detector 

G70 

s  i 

Tailed  for  thorpneu  of  breok  C*l  cher.  for 

C7e 

i  J 

freq.  mwitiptier 

G7F 

^  s 

60%  mi 

IHHI 

G7G 

1 

.  rect.  eff.  ot  1 00  me  for  detector 

W/  Cff/t 


eo/^h^/frf  /// _ 
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FOR  RELIABLE  RADIO  PRINTER  COMMUNICATIONS 


Froot  closed  and  open  riews 
of  dM  Collins  706A-2  fre¬ 
quency  shift  converter 


Front  dosed  and  o|^ 
views  of  the  Collins 
51N-5  receiver 


Here  are  three  baste  Collins  units  for  maxi¬ 
mum  performance  and  complete  dependabil¬ 
ity  in  frequency  shift  radio  receiving  and 
transmitting  applications. 

The  706A-2  converter  is  designed  to  op¬ 
erate  from  the  outputs  of  two  SlN-5  receivers 
arranged  for  diversity  reception  of  radio 
printer  transmissions.  In  practice,  both  re¬ 
ceivers  operate  on  the  same  frequency  within 
the  range  of  2  to  24  megacycles.  However, 
each  derives  radio  frequency  signals  from  a 
separate  directional  antenna. 

The  7()6A-2  converter  automatically  bal¬ 
ances  the  signal  from  one  receiser  against 
that  obtained  from  the  other,  instantaneously 
selects  the  best,  and  feeds  it  to  the  d-c  keyer 
circuits  and  thence  to  the  printer  line.  Both 
the  receivers  and  the  converter  are  engineered 
for  unattended  continuous  duty,  and  will  give 
long,  trouble-free  operation  with  only  routine 
maintenance. 

The  709D-1  frequency  shift  keyer  was  de¬ 
veloped  to  provide  a  simple  yet  dependable 
unit  for  adapting  existing  transmitters  to  fre¬ 
quency  shift  operation,  l-'or  such  service  it  is 
most  commonly  coupled  to  the  transmitter 
through  a  modified  crystal  holder  inserted  in 
the  transmitter’s  crystal  socket. 

You  will  find  it  well  worth  while  to  consult 
us  about  your  radio  printer  requirements. 
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Front  and  rear  views  of  the  Collins 
709l>-t  ftcqucncy  shift  keyer 


IN  RADIO  COMMUNICATIONS,  IT'S  .  .  . 

COLLINS  RADIO  COMPANY,  Cedar  Rapids,  Iowa 


3700  W.  OIr 


11  W.  42nd  Street,  NEW  YORK  18 


SINCE  1919 


biv-lo^  ffliniaiute  tube  sockets 


INFORMATIVE  DATA  SHEETS 

Include  them  in  your  flies  — Complete  information  including 
dimensional  data,  specifications  and  other  pertinent  facts  on 
MYCALEX  low-loss,  low-cost,  tube  sockets.  Write  for  your  set 
complete  with  loose-leaf  binder  that  permits  the  inclusion  of  sub¬ 
sequent  releases  and  data  sheets. 


Mvcalex  Corporation  of  America 

Owners  of  'MYCALEX'  Patents  and  Trade-Marks 
UKitin  Sllkn:  30  ROCKEFELUR  PIAZA,  NEW  YORK  20  -  rM  t  Simil  ItflcN:  CLIFTON,  N. J. 


ELECTRONICS  — 4u9ust,  I9SI 


and 


PIN 


■ 


9 


PIN 


7 


SOBIKMNIATUBES 


—  available  in  two  grades: 


PREMIUM  INSULATION  -  Bodies  are  MYCALEX 
glass-bonded  mica,  the  dielectric  that  combines  every  char¬ 
acteristic  required  in  a  modem  insulation  including  low 
dielectric  loss,  high  dielectric  strength,  high  arc  resistance, 
non-hygroscopic  and  great  dimensional  stability. 


COMPETITIVELY  PRICED  —  Although  manufacture  it 
to  the  most  exacting  quality  standards  and  fully  meets 
RTMA  recommendations,  an  exclusive  MYCALEX  manu¬ 
facturing  process  permits  pricing  at  a  level  competitive 
with  low  cost  phenolic  types. 


MYCALEX  TUBE  SOCKET  CORPORATION 

Undtr  fxcivtiv*  l/c«nt«  of  MycatoM  CorporoHon  of  Amorico 
30  ROCKEFELLER  PLAZA  •  NEW  YORK  20*  N.  Y. 


MYCALEX  410  pricod  comparoblo  to  mica*Rllod 

phonolics.  Loss  factor  is  only  .015  of  1  me.,  insulotion 
rosistonco  10,000  megohms.  Approved  fully  os  Grade 
1-4B  under  N.M.E.S.  JAN-1-10  *'lnsulating  Materials 
Ceramic,  Radio,  Class  L**. 


MYCALEX  410X  —  low  in  cost  but  insulating 

properties  greatly  exceed  those  of  general  purpose 
phenolics.  Loss  factor  is  only  one-fourth  that  of 
phenoiics  (.083  at  1  me.)  but  cost  is  comporoble. 
Insulotion  resistance  lO.OCX)  megohms. 


PRECISION  MOLDED  —  An  exclusive  MYCALEX  injec¬ 
tion  molding  technique  afford,  great  dimensional  accuracy, 
exact  uniformity,  superior  low  loss  characteristics  and 
perfect  homogeneity. 


4  0.1  0  9 - 

2  4  0.6  5 

1  1  7  4.6 

2  0  0  0  0. 

-OR  ANY  OTHER 


FREQUENCY 


FROM  40  TO  20,000  CYCLES 

CONSERVATIVE  ACCURACY  UNDER  USUAL  CONDITIONS 

1  PART  IN  100,000— {-001%) 


Hcrve  you  a  need  for  any  spedlic 
number  of  cycles  in  predaion 
frequencies? 

Can  a  source  of  such  frequency 
solve  your  design  problem  or  in¬ 
crease  its  factor  of  safety? 

Hove  you  a  system  that  requires 
great  accuracy,  stability  and  de¬ 
pendability? 

The  frequencies  shown  at  the  top 
of  the  page  ore  but  a  few  among 
himdreds  furnished  for  precision 
application  in  industries,  labora¬ 
tories  and  Government  depart¬ 
ments. 


CALIIKATEO  A6AINST  A  STANOAtD 
ACCURATE  TO  I  PART  IN  lO-MIUION 

The  baiic  unit  of  this  frequency 
standard  is  an  electranically 
driven  fork, — temperature  cam- 
pensated  and  hermetically 
sealed  against  changes  of 
humidity  and  barometric  pres¬ 
sure.  Through  its  use,  any  fre¬ 
quency  or  multi-frequencies  be¬ 
tween  40  and  20,000,  fractional 
or  otherwise,  are  obtainable. 


OUR  ENGINEERS 
ARE  AVAILABLE 
TO  COOPERATE 
ON  ANY  PROBLEM 


American  Time  Products,  tnc. 


580  Fifth  Avenue 


New  York  t9,NvY, 


MANUFACTURINC  UNDER  PATENTS  OF  WESTERN  ELECTRIC  CO. 
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Probe  Testing  Hole 


Notched  for  Easy  Grip 


Knife-Edge  Bottom  Contact 


All  Purpose  Terminal 
(Mechanical  Contact) 


Leaf  Spring  Tension  Lock 
(Minimum  Voltage  Drop) 


Balanced  Threads 
(No  Broken  Bodies) 


No  Soldered  Contacts 
(All  One  Piece) 


FUSE  EXTRACTOR  POST 

Littelfuse,  maker  of  fine  fuses,  now  pioneers  another 
design  development  with  the  new,  miniature  Fuse 
Extraaor  Post. 

Write  Littelfuse  today  —  4757  North  Ravenswood, 

Chicago  40  —  for  your  free  sample  of  the  newest 
and  smallest  FUSE  EXTRACTOR  POST. 


Where  ‘‘Phetographic  Memory” 


When  you’re  comparing  waveshapes  it  takes  the  "photographic  memory"  of 
a  camera  to  give  you  the  whole  story  in  accurate,  permanent  form. 

Until  recently,  photographic  oscilloscope  recording  called  for  considerable 
trouble  in  setting  up  equipment  and  a  long  time  period  for  developing  the 
results.  But  tixlay,  with  the  Faircliild-Polaroid  Oscilloscope  Camera,  it’s  an 
easy  job  to  record  as  many  traces  as  are  needed. 

Take  a  look  at  the  prints  below.  They  provided  the  engineer  with  valuable 
but  inexpensive  records  for  immediate  evaluation.  All  were  removed  from 
the  camera  one  tmnute  after  the  final  exposure  was  made. 


The  stories  of  3  “One  Minute”  Oscillograms 


1«  ftlFORE  AND  AFTER.  A  visual  comparisoo 
of  "before  and  after  '  conditions  is  an  easy  fob 
for  the  '  one  step"  camera.  Here,  the  upper  trace 
shows  the  output  of  a  full  wave  rectified  power 
supply  With  insufficient  filtering.  The  lower  trace 
shows  the  effectiveness  of  the  addition  of  a  Al¬ 
tering  condenser.  The  camera  is  easily  adiusted 
to  two  positions  (  upper  and  lower)  fur  two  ex¬ 
posures,  traces  are  exactly  one  half  scope  size. 


2.  SUPERIMROSINO  FOR  COMPARISON.  The 

problem  •'determine  the  maximum  time-interval 
variation  between  successive  camera  shutter  open¬ 
ings  and  flash  circuit  closings.  Instead  of  carefully 
measuring  successive  Kope  traces,  the  engineer 
superimposed  several  exposures  for  easy  compari¬ 
son.  The  length  of  the  trace  before  the  shutter 
opened  is  a  measure  of  the  time  between  the  elec¬ 
trical  contact  clewing  and  camera  shutter  opening. 


3.  MULTIPLE  EXPOSURE  PRE-SOLARIZATION. 

Here,  by  making  3  successive  exposures  on  each 
half  of  the  print,  the  engineer  wa.s  able  to  re¬ 
cord  performance  of  a  camera  shutter  at  its 
1/100.  1/200.  1/400  second  (upper)  and 
1/25.  1  /50.  and  1/100  second  senings  ( lower). 
"Pre-solarizing.  '  the  prexess  of  pre  expexing  the 
rint  with  the  trace  off  the  screen,  made  it  possi- 
le  to  record  the  high  writing  speeds  involved. 


for  still  or  continuous-motion 
oscilloscopo  recording  on  35-mni  film  or  paper 


-THE  FAIRCHILD 
OSCIILO-RECORD  CAMERA 


The  Fairchild  Oscillo-Record  Camera 
is  the  first  unit  specificaMy  designed 
for  the  purpose  of  recording  coth- 
ode-roy  tulM  imogts.  Features:  re¬ 
cords  still  or  continuous  motion  on 
standard  35-mm  film  or  poper.  film 
footage  indicator,  electronic  speed 
control  —  I  to  3600  in.  min.,  film 
capacity  — 100,  400  or  1000  feet. 


A  minute  after  you've  pulled  the  tab  a  finished 
print  is  ready  for  evaluation. 


SPECIFICATIONS 

Lens  ond  Shutter— Choice  of  75mm  f2.8  Wollensok  OKillo-Anostig- 
mot  with  s:2  Alphox  shutter  having  speeds  of  1/25  sec.  to 
1/100  sec.,  "time  "  ond  "bulb  ";  or,  75mm  f1.9  Wollensok 
OKillo-Anostigmot  with  ^3  Alphox  shutter  having  speeds  of 
1  sec.  to  1/100  sec.,  '  time  "  ond  "bulb". 

Picture  Sixe— 3^^  x  4^4  in.  (2  or  more  images  per  print;  16  expo¬ 
sures  per  roll  of  film.) 

Imoge  Size— One-holf  reduction  of  scope  image. 

Writing  Speed— With  f2.8  lens,  up  to  1  in/gsec  at  only  30(X)V 
CKceieroting  potential;  higher  speeds  at  higher  voltages.  With 
f1.9  lens  these  values  ore  opproximotely  doubled. 

Dimensions— Camera,  10^^3  x  5^4  x  6V4  in.;  hood,  11  in.  length, 
7V2  in.  dio;  adopter,  2  in.  width,  64te  in.  mox.  dio. 

Weight— Complete,  7^4  lb. 


Foirchild-Poloroid  Oscilloscope  Comera  Kits  include  camera,  carrying 
case  and  film.  Write  today  for  complete  data  on  the  Foirchild-Poloroid 
and  Fairchild  Oscillo-Record  Cameras.  Fairchild  Camera  and  fnsfru- 
menf  Corp,,  88-06  Von  Wyck  BJvd.,  Jamofco  I,  N.  Y.  Oepf.  120-15A1. 


OSCILLOSCOPE  RECORDING  CRMERRS 


Visit  US  ot  booth  519  —  Pocific  Electronic  Exhibit 
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^  Send  for  Catalog  700, 

'  "Stokes  Mirrovoc  Pumps  ' 
for  High  Vacuum  ",  now  a  standard 
reference  work  on  High  Vacuum, 
containing  charts,  graphs,  diagrams, 
schematics,  typical  problems,  , 
fables,  formulas,  constants,  • 
k  conversion  J 

factors. 


i 


i 


I 


ROSIN  CORE  SOLDER 


/ 


TELEVISION  AND  RADIO  SOLDERINO.. 


for  operations  that  deinatnl  freetloin  fnMu 


rrosion  an<l  eon<luc*tive  flux  resi«lue  .  . .  foi 


soMerin*:  un  any  piece*  of  hijili  freM|u«*n<  \ 
eepiipinent . . .  there  is  nothing  better  than 


reelerated  Rosin  Core  Solder 


r^ch  Rosin  Core  Solder  composition  is  a  preci^e 

allov  of  tin  and  lead  with  a  pure  tur|)tM)tin< 


listillate*  flux  that  is  efiective  hut  not  c<»rrosive 


this  means  that  current  leakage  at  radio 
frequencies  is  prevented. 


federated  Rosin  Core  Sohler  is  unequalled 
Utr  consistency  and  ease  of  working  .  . 


for  the  uermanence  of  tlie  liond 


it  produces.  Look  tor  it  on  the  familiar 


orange  and  black  metal  spool.  U5.  and 
20-pound  sizes. 


AMERICAN  SMELTING  AND  REFINING  COMPANY  •  120  BROADWAY,  NEW  YORK  5,  N.  Y. 

August  1951  — ELECTRONICS 


tAe 


i 


i 


The  new  Eimac  2C39  type  triode  is  specially  constructed 
for  service  in  which  tubes  are  to  be  subjected  to  excessive  m  « 

physical  and  thermal  abuse.  Eimac  engineers,  In  developing  this  ^  M 

improved  version  of  the  2C39,  have  replaced  glass  with  rugged  ceramics.  Through 
the  use  of  new  manufacturing  techniques  and  ceramic  materials,  this  new  tube 
will  operate  at  appreciably  higher  ambient  operating  temperatures  than  the  glass- 
envelope  type  tube.  Resistance  to  physical  shock  is  also  increased  to  a  degree 
beyond  that  which  is  customarily  associated  with  vacuum  tube  structures. 


If  you  anticipate  requirements  for  a  tube  of  this  type,  we  suggest  you  contact 
our  application  engineering  department  immediately. 


Eiport  Aqtntj  Fr«ar  (  Hanwn,  301  Clay  St  ,  San  Francisco,  Californi 


Eimac  ceramic  2C39  type  Modes  are  another 
outstanding  contribution  to  electronic  progress. 


/  r 

1 

j 
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INTERFERENCE  RLTERS 

For  military  and  civilian 
needs,  particularly  air¬ 
craft  and  radio-equipped 
vehicles. 

MICA  CAPACITORS 

Dozens  of  different  types, 
including  low-loss  mold¬ 
ed  casings  and  the  silver 
micas. 

MOLDED  PAPER 
TUBULARS 

For  extra-severe  service. 
Aerolene  impregnant 
eliminates  necessity  of 
stocking  both  oil  and 
wax  tubulars.  No  deteri¬ 
oration  in  stock. 

OIL  aPACITORS 

From  tiniest  tubulars  to 
giant  steel-case  units  in 
ratings  up  to  50,000  volts. 

HIGH-TEMPERATURE 

MINIATURES 


SAFK  Capacitor  Specifications 


•  From  tiniest  metallized-paper 
capacitor  symbolizing  miniaturiza¬ 
tion,  to  giant  oil  capacitor  for  atom- 
smashing  Betatron,  you  are  SAFE 
in  specifying  Aerovox.  For  Aero- 
vox  makes  all  categories,  types, 
sizes  and  ratings.  More  than  that: 
with  a  background  experience 
second  to  none,  Aerovox  engi¬ 


neers  are  always  ready  to  study 
your  circuitry,  components,  operat¬ 
ing  conditions  and  anticipated 
life.  Thus  capacitor  selection  is 
custom-fitted  to  your  exact  require¬ 
ments.  And  that  is  why  Aerovox 
capacitors  have  such  outstanding 
service  records. 


•  Literature  on  request.  Submit 

that  capacitance  problem  for  engineering 

aid  and  quotations. 


Hermetically-sealed  with 
vitrified  ceramic  seal,  in 
tubular  metal  cose. 

MHALLIZED-PAPER 

Full  utilization  of  space- 
soving  factor,  together 
with  self-healing  feature. 

MICRO-MINIATURES 

Molded  thermo-plastic 
tubulars.  Two  sizes: 
3/16"  d.  X  7/16"  1.;  V*”  d. 
X  9/16"  1. 

ELEaROLYTICS 

Widest  choice  of  con¬ 
tainers,  terminals,  mount¬ 
ings,  combinations.  In 
85*  C.  and  higher  temper¬ 
ature  ratings. 


THE  HOME  OF  CAPACITOR  CRAFTSMANSHIP 


AEROVOX  CORPORATION,  NEW  BEDFORD,  MASS.,  U.S.A. 

Export  41  E.  42nd  St  ,  Ntw  York  17,  N  Y  •  Cable:  AEROCAP,  N.  Y.  -  In  Canada;  AEROVOX  CANADA  LTD  .  Hamilton,  Onl 


ES  OFFICES  IN  ALL  PRINCIPAL  CITIES 
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CX:  8  and  OC-12 

"8  and  12  I^n  Octal  Type 
Pluq  In  Headers,  molded 
with  NEO-SH.  are  applic¬ 
able  for  use  on  MIL  require¬ 
ments.  They  will  withstand 
thermal  shocks,  vibrotions. 
mechanical  strains  and  ex¬ 
cessive  pressures  with  no 
impairment  to  the  seal  or 
other  functionol  character¬ 
istics.  For  use  with  standard 
Octal  Type  Sockets.** 


Vs"  SHAFT 

WATERSEAL  BUSHING 

"Rotary  Waterseal  Ponel 
Assemblies,  with  GRAF-SQ. 
Packing  Glands,  have  an  ex¬ 
cellent  five  year  customer 
history  on  gos  filled  pressur¬ 
ised  components.  They  are 
available  for  V«**  shafts  and 
for  potentiometers  ond 
switch  bushings.** 


**NEO-Sll*$  proven  Her.netk  sealing  components  will  oliminoto 
rejects  resulting  from  breokoge,  strains,  cracks,  etc.  EcKh  NEO*SIL 
component  is  pressure  checked  of  25  pst  —  to  meet  military  require¬ 
ments  and  os  opplied  to  our  units,  NE^SIL  rubber  will  resist  obusivo 
temperature  cycling,  solt  woter,  most  ocids  artd  olkolies,  ond  with- 
stand  high  pressures  ond  vocuums.** 

**ln  addition  to  the  items  illustrated  above,  NEO*SIL  offers  mony 
other  components,  such  os  Hermetically  Seoled  Fuse  Holders.  Her¬ 
metic  Seoling  Terminols,  Multiple  Pin  Heoders,  Hermetically  Sealed 
Cables,  Hermetically  Sealed  line  Cords  With  Plugs  for  European  use. 
Meter  Gaskets,  Panel  Gaskets,  Adapters  (U.  S.  to  Continentoll,  Coil 
Forms,  Crystol  Contocts  otHl  other  molded  bokelite  and  NEO-SIL 
rubber  units.*' 

“Hormetkolly  Sealed  Fuse  Holders  ore  ovoiloble  for  3-AG  arsd 
4-AG  fuses.  These  units  ore  completely  sealed  from  moisture  with 
or  without  the  cap  or  fuse  inserted  and  are  applicable  for  use  on 
vcKuum  or  gos  Ailed  units.*' 


Your  special  problems  are  solicited. 
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Which  do  you  need  more? 


PARTICLE  SIZE 
DISTRIBUTION  OF 
CARBONYL  IRON 
POWDER  GRADES 


3  5  10  20  40  60  80  90  95  97 


PERCENT  BY  WEIGHT  SMAllER 
THAN  SIZE  INDICATED  AT  LEFT 


Miniature  ' 
permeability-tuned 
(455  kc.)  I.F.  unit 


Permeability-tuned 
R.F,  transformer 
for  personal  receiver 


Precision  tuning  unit 

for  broadcast  radio  receiver 


G  A  ^  E  Carbonyl 


/ 
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TOTAL  LOSS  ANGLE  tg  ^  r:  R  (residuo/  *  h/steresis  *  eddy  •  dielectric)  /inl!. 


i 


TYPICAL  TOTAL  LOSS 
ANGLES  OF  CORES  FROM 
CARBONYL  IRON 
POWDER  GRADES 


1  1  1 

\  Til 

nif2^  1 

tg  iS 

1  xlO  ‘ 
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HP 

i 

f  ' 

new  uses  for  an  old  friend 


bmJuM 


High  Dielectric  Strength 
Low  Power  Factor 
Heat  Resistance 
low  Moisture  Absorption 
High  Impact  Resistance 
Dimensional  Stability 
Light  Weight 
Tensile  Strength 
Abrasion  Resistance 


Noil  |ii()l)al>i\  kiiou  l.\Mi(<)ii>  (l..iniinai('(l  l’l,isii()  as 
an  old  1 1  lend  loi  sik  Ii  uses  as  iidx'  siu  ki  t  sii|)|>oi is.  (oil 
loniis.  dials.  ji.iiR'Is.  aiiliniia  |>ails  and  in.inv  oilier 
a|>|)li(  .11  ions. 

I  he  s.nne  <|n.iliiies  that  make  it  adaptahle  to  lliise 
ns(  s  ma\  also  |)i  o\  idi  |ii  ai  i  ii  al  .inswi  i  s  to  voni  inatei  iai 
slioi  laj>e  |iiol)lems  .  .  .  ,ind  |>ei  li.i|)s  even  hi  iii”  von  sav  - 
in^s  oi  im|)io\(  ineiilsl 

l.winoni  is  ni.ide  vviili  lilh  is  sik  h  .is  ;.;lass.  nvioii. 


|>.i|Hr.  lahiii.  etc.  .ind  a  vaiielv  ol  resins.  This  wide 
lan^eol  materials  makes  it  almost  (eriain  ih.ii  I.amk.oiii 
(.III  f;i\e  von  the  essential  medianital.  striutnral.  or 
insnl.itin<;  i  liai.n  terisi  ii  s  voni  |ilodii(t  re(|niies. 

1 .  \  M  l<  oil)  issn|i|ilied  as  siandai  (I  sheets.  riKlsand  IiiIk’s. 
ol  lalii  i(  .IK  (I  into  |).n  is  to  voni  s|)e<  ilu  .iiion.  W  hv  not 
let  ns  |inl  om  -,.S  vi.iis  ol  e\|)erien(e  to  vvoik  on  vonr 
(lediiial  insniaiion  piohlems.  Send  voni  lihie|)i inis 
.Old  spei  ili(  .itioiis  to  IIS  lod.iv  lor  |)ioni|ii  (|iioialion. 


MICA  /M'iMCfAfro  COMPANY 

Schenectady  1,  New  York 

Offitis  in  l‘)  in<  i  lull  C.ilii 


lAMICOID  nominated  Floslicl  .  MICANITE  IBuill-up  M.col  •  EMPKE  IVarnithed  Fabilci  and  Papeil  .  FABRICATED  MICA 
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RANGE  —  is  continuously  adjustable 
from  a  minimum  of — ^.1  to  +  I  mv  .  .  . 
up  to  a  maximum  of  — 2  to  +20  mv. 


ZERO  SUPPRESSION  —  uncalibrated 
coarse  and  fine  ...  is  continuously  ad¬ 
justable  from  — 50  to  +50  mv. 


...  ■'"Ob 

'•evv  c 

”9  the  Ao 
’'•^e„e<y  ^  '’O'-'- 


of  ..  Pen  "*  ^hieh 
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Only  a  €omplete  line 

answers  all  your  electrical 
measuring  requirements 

The  case  of  Mastic  Tile  Corporation  demonstrates  how  the  complete  line  of 
\X'estinghouse  Instruments  holds  answers  to  your  electrical  measurement 
problems. 

Mastic’s  problem  was  one  of  predetermining  load  on  a  Banbury  Mixer 
motor  in  order  to  facilitate  the  operator's  job  and  speed  the  mixing  cycle. 

It  was  answered  by  the  standard  Westinghouse  GY-40  Recording  Wattmeter 
with  proper  choice  of  scale,  current  and  potential  transformers,  and  chart 
speed.  In  fact,  so  well  did  this  standard  instrument  accomplish  its  job  that 
final  results  show— a  15  percent  reduction  in  mixing  cycle  time  along  with 
the  elimination  of  damaging  surge  shocks  which  can  now  be  anticipated  and 
prevented  by  the  machine  operator. 

Westinghouse  will  continue  to  give  you  a  wider  selection  for  every  need  . . . 
whether  it  be  a-c  or  d-c  current  and  voltage,  single  or  polyphase  circuits, 
watts  or  vars,  frequency,  power  factor,  synchroscopes,  temperature  indicators, 
ground  detectors  or  synchrotie.  You  get  assurance  of  quality  too,  because  every 
applicable  instrument  .  .  . 

Meets  A.S.A.  Performance  Requirements! 

All  Westinghouse  Instruments  are  built  to  meet  the  rigid  performance  require¬ 
ments  of  the  American  Standards  Association.  No  more  exacting  guarantee 
of  an  instrument  can  be  made.  And  you  get . . 

Competent  Application  Assistance! 

Westinghouse  Instrument  Application  Engineers  are  available  to  help  you 
in  selecting  and  applying  the  proper  instruments  for  your  application.  Simply 
call  your  nearest  Westinghouse  office. 

For  complete  information  about  Westinghouse  Instruments  write  for  Book¬ 
let  B-4696,  address;  Westinghouse  Electric  Corporation,  P.  O.  Box  868, 
Pittsburgh  30,  Pennsylvania.  j  vo407 
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308  N.  Joy  St.,  Rome,  N.  Y. 


from  sea  level  to  substratosphere 


VARGIAS  SILICONE 


Electrical  Insulating  Tubing  and  Sleeving 

WITHSTANDS  TEMPERATURES  FROM  500 


serves  industry  in  many  of  the  tough  insulating 
jofis  that  tiefeat  ordinary  insulators.  A  eoinhin- 
ation  of  f'nrg/rts  (tontinuous  fdanient  Filter- 
glas)  ami  Silicone  High  Temperature  Resin, 
Varglas  Silirone  is  tlie  first  and  only  Class  H 
insulation  with  these  features; 

I'rntaK.M  .\t  5(tO'’F.  —  flexible  at  —  85°F. 

Moisrt  RK.  AMI  Ft  Nta  s-Rksistant  —  has  excel¬ 
lent  resistance  to  moisture  and  fungus. 

Firf.-Rksistant  —  llame  resistant  and  self-ex¬ 
tinguishing. 

Abrasio.n  Rf.sistant  — pliable  aiul  non  fraying. 
DiFt  FcriRicAt  t.Y  SiRoNt;  —  average  readings  up 
to  7,0(M)  volts. 

Available  in  various  NFM.\  colors  in  several 
ty|)es  and  grades  of  tubing  and  sleeving  —  lead 
wire  and  tying  cord,  too. 


Varglas  Siliconf,  is  a  high  dielectric,  dimen¬ 
sionally  stable  insulating  material  developed 
by  Varllex  during  World  War  11  to  assure  <le- 
jiendablc  |K*rformance  in  the  drastic  tem|)era- 
tures  aircraft  might  encounter  from  sea  level 
to  substratosphere.  Today,  V'arglas  Silicone 


CORPORATION 


HUAtrs  0f 
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Hu/uteU  &  Qi 


CAIK  AOOMSS  lUKNUl 


f^ETWORK  PROBLEM 


In  any  tcchiiical  business 
the  speeiulist  has  a  uni(|ue 
value  in  his  speeifie  field. 
It  is  logieal  that  a  nianufae- 
turer  of  a  speeialty  product 
should  be  of  greater  value 
in  his  particular  field. 


As  one  of  the  largest  pro<lnccrs 
of  toroidal  roils  and  fillers 
Burnell  &  Co's  facilities  and 
production  experience  have 
been  of  imnicasurable  technical 
and  economical  value  to  our 
customers.  Many  engineers 
have  beneiilled  by  our  prompt 
technical  service.  Why  nut 
bring  your  network  problem 
to  ns  for  the  must  practical  and 
economical  solution? 


EXCLUSIVE  MANUFACTURERS  OF 
COMMUNICATIONS  NETWORK  COMPONENTS 


\ 


TYIER,  TEX. 


MELROSE  PARK,  III.  INOIANAPOIIS,  IND.  NEW  BRUNSWICK,  N.  J.  NEWNAN,  CA. 


OGDEN,  UTAH 


Every  one  of  the  plastics  parts  shoMTi — from  the  33-inch  cir¬ 
cular  filter  plate  to  the  tiny  jiart  in  tlie  man's  hand — was  molded 
by  The  Richardson  'Company  to  solve  a  special  problem. 

For  each  of  these  parts.  Richardson  enjiineers  developed  a  nriv 
material,  a  plastic  with  just  the  right  comhination  of  iihysieal, 
electrical,  and  cheiniral  properties  to  do  the  job.  In  several 
eases,  the  material  had  been  considered  “impossifde”  to  produce 
before  Richardson  plastics  engineers  applied  their  broad  ex¬ 
perience  and  skill  to  the  problem. 

The  Richardson  Company  stands  ready  to  help  you  with  this 
specialized  plasties  service.  Vi  ith  its  six  plants.  Richardson  is 
one  of  the  world's  largest  molders  of  plastics.  Its  extensive  facili¬ 
ties  are  admirably  geared  for  volume  production  of  standard  or 
special  plastics  parts  ^  large  or  small, 
rite  for  full  information,  today. 

RICHARDSON  COMPANY 

FOUNDED  18SS-IOCKIAND,  OHIO 
2797  lake  Street,  Melrose  Pork,  Illinois  (Chlcogo  DUtricI) 


I  N  S  U  RO  Ka 

Molded  and  Laminated  Plastics 


Only  Richardson 
offers  you  this 


PLASTICS  SERVICE 

DEVELOPMENT  OF  SPECIAL 
PLASTICS  MATERIALS 

KirhaniMin  had  thr  prrMonnrI  and  com* 
plet^  lalM>rat«>ry  rquipnient  for  drvflnpinit 
ncH  plantirM  —  iiu'liidinK  ronihinationn  of 
rettin,  nildx^r,  etc.— for  H|>ecial  applicatiunA. 

DESIGN  OF  SPECIAL  PARTS 

Ilichardnon  handler*  your  problem  from 
betfinniiif  to  end — analysed  retpiirementA; 
de*>i|inp>  for  appearance,  performance,  low 
c'OMt;  and  develo|M*  the  pro|>er  t«M>U  for 
quality  and  edicient  prtMluction. 

FACILITIES  FOR  SPECIAL 
MOLDING  OR  LAMINATING 

KichardHiii  can  f*ele<'t  juHt  the  right  pro* 
ductutn  nietluHl  for  your  special  plaMtict* 
part,  l>ecaut*e  they  tiHC  a//  methiHlit  —  in* 
eluding  molding,  laminating*  fabricating, 
poet'formiiig,  and  laminate-molding. 
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BONARDI 


DEMORNAYi 


NO.  DB-G410 
PRECISION 
VARIABLE 
AHENUATOR 


COMPLETE  COVERAGE 

2,600  TO  90,000  Mc/s 


It  is  now  possible  to  obtain  standard  components  from 
the  new  DeMornay-Bonardi  line  of  Microwave  System  Com¬ 
ponents  and  Laboratory  Instruments,  in  every  frequency 
band,  to  provide  a  solution  to  the  most  exacting  and  diver¬ 
sified  "plumbing"  requirements.  Mechanical  design  and 
construction  of  this  equipment  insures  maximum  accuracy 
and  reliability  of  measurement  by  elimination  of  errors  nor¬ 
mally  caused  by  backlash,  mechanical  wear,  friction  and 
temperature  variations. 

Electrical  design  provides  for  uniformly  efficient  opera¬ 
tion  over  the  entire  band  of  frequencies  allocated  to  each 
waveguide  size,  and  re-settability  characteristics  are  con¬ 
sistently  accurate  at  all  times. 

All  instruments  and  components  are  available  in  the 
following  Waveguide  sizes: 

RG-48/U;  49/U;  50/U;  51  U;  52/U;  91 /U;  53  U; 
96/U;  97/U;  98  U  and  99/U. 


MANUFACTURED  AND  DISTRIBUTED  EXCLUSIVELY  BY 


Send  for  the  CALNEVAR  CATALOG  of 
the  new  "DeMornoy-Bonordi"  Standard 
Microwave  Equipment.  Please  farward 
your  request  on  company  letterhead. 


\ 
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More  iialiirally  tliaii  ever,  your  voice  comes  to  gives  more  of  the  higher  tones  uliicli  add  that 
the  ear  that  listens  through  the  latest  telephone  j>erso!uil  touch  to  your  voice, 
receiver  de\elopetl  at  Bell  Pelephone  l.ahora-  To  work  the  new  receiver,  telephone  lines 

tories.  The  reason:  a  new  kind  of  diaphragm,  need  deliver  only  one-third  as  much  power.  So 

a  stiff  hut  light  plastic.  Driven  from  its  edge  finer  wires  can  do  the  job.  This  is  another  new 

hy  a  magnetic-metal  ring,  the  diaphragm  moves  and  important  example  of  the  way  scientists 

like  a  piston.  |)roducing  sound  over  all  of  its  at  Bell  Telephone  Laboratories  work  to  keep 

area.  Effective  as  are  earlier  diaphragms  of  down  the  cost  of  telephone  service,  while  the 

magnetic-alloy  sheet,  the  new  one  is  better,  (juality  goes  up. 

BELL  TELEPHONE  LABORATORIES 

WORKING  CONTINUALLY  TO  KEEP  YOUR  TELEPHONE  SERVICE  ONE  OF  TODAY'S  GREATEST  VALUES 


McGill  Manufacturing  Company  changed  to  Plaskon  Alkyd  Molding 
Compound  for  contact  ratchets  in  its  Levolier  Switches  —  with  these 
surprising  results:  One  molded  piece  replaced  two —  no  assembly  was 
required!  And  the  exceptional  arc-resisting  and  non-tracking  electrical 
properties  of  molded  Plaskon  Alkyd  produced  a  better  performing, 
longer-lasting  one-piece  ratchet.  The  most  popular  type  Levolier 
switch  using  this  ratchet  is  backed  by  an  unconditional  guarantee.  It 
passes  Underwriters'  tests  of  a  minimum  of  24,000  operations  carrying 
maximum  electrical  load  and  100  operations  carrying  50%  overloadi 


Many  other  inherent  properties  of  Plaskon  Alkyd  are  helping  to 
improve  a  constantly  increasing  variety  of  products.  And  faster 
production  is  achieved  at  lower  cost  in  practically  every  application — 
thanks  to  the  high-speed  of  compression  molding  with  this  amazing 
thermosetting  plastic  which  cures  in  seconds  instead  of  minutes. 


Lei  us  send  you  data  on  alt  of  the  desirable  properties 
of  Plaskon  Alkyd  —  and  the  complete  explanation  of 
why  many  electrical  insulating  parts  can  be  compres¬ 
sion  molded  faster  at  less  cost  with  Plaskon  Alkyd. 

meld  it  boiler  and  fatlor  wllh 


PLASKON  DIVISION  e  UIICr*OWfNS>rOID  GLASS  COMPANT 

2136  Sylvon  Avenue,  Toledo  6,  Ohio 


PUSKON. 


In  Conodo;  Canadian  Induttriet,  Ltd.,  Montreal.  P.  Q. 
Branch  Officei:  Boston.  Chicago,  Lot  Angeles,  New  York,  Rochester 
Monuloclureri  ol  Molding  Compounds.  Resin  Cluei,  Coaling  Resins 


al.k  yd 
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new 


TINY  TYPE  85LPT 


TUBULAR 

PAPER 

CAPACITORS 


VOLTAGE  RANGE: 


200  TO  600  V.,  INCLUSIVE 


Sturdily  built  in  phenolic- 
impregnated  tubes.  Ends 
are  plastic-sealed. 


WRITE  FOR  COMPLETE  LITERATURE 
Rrprfsentitives  and  Oistribvtars 
ThrouRhout  the  U  S  A.  and  Canada 


PYRAMID  ELECTRIC  COMPANY 

144S  Hudson  Boulevard 
North  Bergen,  N  J.,  U.  S  A 

TElCOeAMS  WUX  Notih  Brigcn  N  J 
CABLE  ADDRESS  Pytamduso 


BUSINESS  BRIEFS 


By  W.  W.  MacDONALD 


Sixty-Four  Percent  of  the  total  of  Robert  Dollar,  Clayton  F.  Bane, 
military  bookiiiK.s  of  the  electron-  Ampex,  Electronic  Engineering 
ics  and  x-ray  divi.sion  of  Westing-  Associate.s,  Huggins,  Birdsell, 
house  were  subcontracted  during  Thor  Transformer,  Kaar  Engineer- 
1950.  Subcontracts  ranged  all  the  ing,  Lenkurt,  Imperial  Television 
way  from  a  $62  order  for  brass  and  K-F  Development  offer  their 
caps  that  went  to  Hamilton  Asso-  services  jointly  or  individually  for 
dates  to  a  $2,938,488  order  for  the  performance  of  defense  con- 
radar  antennas  given  to  Dalmo-  tracts. 

Victor. 

The  Westinghouse  division  men¬ 
tioned  sold  $400,000,000  worth  of 
radar  and  other  electronic  equip¬ 
ment  to  the  armed  forces  during 
World  War  II. 


Business  Forecast:  “I  believe 
that  by  the  end  of  1952,  the  com¬ 
bined  civilian  and  military  produc¬ 
tion  of  electronic  equipment  by 
our  industry  will  be  at  the  rate  of 
44  billion  dollars  a  year.  From  the 
standpoint  of  facilities  and  man¬ 
power,  this  will  be  equivalent  to 
an  industry  production  of  3i  bil¬ 
lion  dollars  of  civilian  electronic 
equipment,  which  is  a  very  sub¬ 
stantial  expansion  in  facilities 
even  from  recent  production 
records.”  —  Robert  C.  Sprague, 
Chairman  of  the  Board,  RTMA. 


TV  Shipments  to  dealers  in  the 
first  quarter  of  1951  totalled 
1,814,767,  according  to  RTMA. 


Registration  at  the  7th  Annual 
Pacific  Electronic  Exhibit  and 
Western  IRE  Convention  to  he 
held  in  San  Francisco  August  22, 
23  and  24  is  expected  to  reach 
9,000,  according  to  exhibit  commit¬ 
tee  chairman  A1  Fry. 

Fry  says  there  will  be  165  ex¬ 
hibit  booths,  showing  the  products 
of  about  300  makers  of  electronic 
and  nucleonic  components  and 
equipment.  At  press  time  a  par¬ 
tial  list  of  exhibitors  indicated 
that  there  were  94  manufacturers, 
22  reps  exhibiting  the  products  of 
168  manufacturers,  three  uni¬ 
versities  and  four  government 
agencies. 


Bra/.il  had  10,500  television  re¬ 
ceivers  in  use  at  the  close  of  1950. 
Two  transmitters  were  in  active 
operation,  one  in  Rio  de  Janeiro 
and  the  other  in  Sao  Paulo.  Two 
more  are  scheduled  for  erection 
in  1951. 


Book  entitled  Industrial  Re¬ 
search  Laboratories  of  the  United 
States  (see  S'eiv  Books,  June, 
Elkctronics)  lists  2,845,  of  which 
350  are  active  in  the  field  of  elec¬ 
tronics.  Their  interest  in  various 
projects  within  the  field  is  indicated 
by  the  following  tabulation: 


Philadelphia's  Chamber  Of  Com¬ 
merce  has  set  up  permanent  ex¬ 
hibit  space  at  1413  Walnut,  where 
the  armed  forces  and  local  de¬ 
fense-equipment  contractors  dis¬ 
play  new  gear  made  for  the  mili¬ 
tary  every  two  weeks.  Object  is 
to  familiarize  other  manufacturers 
in  the  area  with  military  require¬ 
ments  and  so  stimulate  subcon¬ 
tracting. 

Out  of  a  similar  effort  by  the 
San  Francisco  Chamber  of  Com¬ 
merce  has  come  the  formation  of 
Bay  Area  Electronic  Resources,  an 
organization  in  which  15  manufac¬ 
turers  of  electronic  equipment  are 
members.  Sargent-Rayment,  ('om- 
mercial  Electronics,  E.  R.  Vinson, 
Applied  Electronics,  H-K  Division 


Acou.‘*tic.'<  . 

Ant»*niias  . 

I  'natinjTs,  protect! 
t'ontrol  tlcviops  . 

1  liflct'trlc  . 

t  'apacitors  . 

t'irciilts,  priiilt  tl 

Facsimile  . 

*  lamma  rays  .  .  . 

I  tcophysics . 

i  o-rmatiitint  .... 


Measuring;  <le\lces  ... 

Meters  . 

Microwaves  . 

Xavipatlonal  apparatus 
Xuclear  physics  . 


(Continued  on  p  78) 
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250 

200 

150 

OHMS 

I  .'O 

50 


For  low  impedance  applications.,. 

Germanium  Diodes 


025  0  50  075  10  125  150 

VOLTS 


All  Germanium  Diodes  are  notable  for 
their  low  forward  impedance.  But  the 
1N56  is  specially  engineered  to  make 
the  most  of  this  quality. 


Typical  1N56  Resistance  Characteristic 


for  Carrier  Communications 
1N71  VARISTOR-The  1N71  con- 
gists  of  4  matched  low  impedance 
diodes  each  of  which,  with  +1  volt 
impressed,  will  pass  a  current  within 
one  ma.  of  the  average  current  of 
the  four. 


1N56  DIODE  with  a  potential  of  +1 
volt  will  pass  a  current  of  15  ma.  or  more. 
With  a  potential  of  —30  volts,  less  than 
300  Ma.  will  flow. 


Use  this  diode  for  high  efficiency  cir¬ 
cuits  with  low  input  and  output  im¬ 
pedances.  Use  it  for  relay  activation, 
heavy  current  and  surge  applications 
with  low  impedance  coils,  transformers 
and  condensers. 

Try  the  1N71  varistor  in  carrier  teleg¬ 
raphy  and  telephony  work.  The  low 
shunt  capacitance  insures highefficiency 
throughout  the  high  frequency  range. 
You  will  find  this  varistor  equally  ef¬ 
ficient  in  low  impedance  modulator  cir¬ 
cuits  of  the  carrier  suppression  or 
carrier  transmission  type. 

Both  the  1N56  Germanium 
Diode  and  1N71  Varistor 
are  available  from  your  Syl- 
vania  Distributor.  Ask  him 
for  copies  of  the  two  books 
shown  below.  Price  of  each 
is  only  25^,  together  they 
comprise  the  most  complete 
collection  of  Germanium 
Diode  applications  yet  pub¬ 
lished. 

I - 


SYIA'WIA 

•V 


ELlCnM  KmS;  uon  TUKS;  \msm  nCTUK  TUKS,  ELECTMMC  test  EQUMENT:  aUOKESCENT  TUKS. 
nXTVtES.  SKN  mm,  VMING  DCVKES;  LKHT  NIUS:  niOIOUMrS;  TELEVISION  SETS  ' 


Sylvania  EUctric  Froductt  Inc. 

Dnpt.  E-1008,  Emporium,  Po. 

□  Please  send  me  **40  Uses  for  Germanium  Diodes.** 
Enclosed  is  tSf 

□  Please  send  me  ^'Electronic  Sfcortculi  for  Hobbyists.** 
Enclosed  is  2St 

*  _ _ 

Street - - - 

City - Zone— State _ 


ELECTRONICS  — 4ogosf,  195J 


Vitlf  us  ot  Booths  40Y-402— Pocitic  Eloctronic  Exhibit 
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(continued) 


OMCinoSC*l)pt*«  . 

PhotoeU'Ctriolty  . 

rhysicM  . . 

JMezoelectrU'lty  . 

Pressure  control  . 

Radar  . 

Itadiatiuii  . 

Radio  . 

Radioactivity . 

iiadlof^raphy  . 

Rerordins.  souixi  . 

RiH’tIfiers  . 

Itelays  . 

Resistors  . 

Servomechanisms . 

Si^nalin^  devices  . 

Soldering  . 

Sound  and  noise . 

Spt'ctrography  ^  spectn»s<' 

Spectrometry  . 

Spectniphotometry . 

Telegraphy  . 

Telemetering  . 

Telephony  . 

Television  . 

Temperature  control  .  .  .  , 

Transducers . 

Vacuum  tubes . 

Va<*uum  technbiue  . 

Varnishes,  insulatiiig  .  .  . 

Voltage  regulators . 

Wire  . 

X-R:ivs  . 


Receiver  Sales  by  licensees  for 
the  first  (juarter  of  1951  totalled 
5,227,834,  worth  $486,245,840. 
Here’s  the  way  the  total  broke 
down ; 


Tvt>e 

Units 

Dollare 

Electric 

TaMp  rUn.ler 
fia.AOMIlinK 
price> . 

4.')0.415 

>4.239,979 

Tahl^  ^over 
tl2..V)  billitiK 
price) 

A-M  . 

1.1A9.R40 

20.160  302 

A-M/F-M . 

131,346 

S. 996.623 

F-M  (incitidina 

converters^ . 

4,650 

85,022 

Consoles 

A-M  . 

7.1M 

161,221 

A-M/F-M . 

4.739 

560,406 

Table-Radio-FhonoR 
A-M . 

100.860 

5.101.357 

A-M/F  M . 

5,5t)6 

566,213 

Console-Radio- 

FilOtUM 

A-M . 

21,987 

2,239.769 

A-M  F-M . 

159.989 

19.025,864 

Battery 

Portable  A-C'D-r.  ... 

201,808 

5.521,916 

Table  . 

13,842 

299,125 

Conflolw . 

Autti. .  . 

721,989 

21,504,400 

Teleririon 

Converter!* . 

914 

144,409 

Table 

MfHlelf*. 

003.789 

108.608.799 

Coitfolen 

Direct- Viewing. 

1.083.742  220.454.471 

Projection 

801 

225,341 

Radio  Phonos 

Djreol-Vicwing . 

186,175 

56.550.5al 

ProieetioQ . 

12 

5. 149 

PhonttQraphe 

Phono  only . 

150,465 

3.297.290 

With  radio 

attachment  .  . 

2.846 

70,801 

W'Uhitut  Cahineta 

AM . 

1,393 

89,453 

A-M  F-M . 

1,427 

178,008 

Television . 

24.121 

3,231,411 

Chicago  Parts  Show  was  partic- 

[  ularly  successful 

in  that  it  at- 

tracted  top  brass  from  the  coun¬ 
try’s  leading  distributing  organi¬ 
zations,  including  many  who 
stayed  away  last  year  and  the  year 
before  for  political  reasons. 

To  get  into  the  Show  you  had  to 
prove  you  were  a  legitimate  dis- 


•ARRVMOUNTS  FOR  ASSURED  CONTROL  OF  SHOCR  AND  VIIRATION 

NEW  ALL-METL 
BARRYMOINTS 

/or  Unusual  Airborne 
Applications 


“RUGGEDIZED” 
BARRYMOUNTS  AND 
MOUNTING  BASES 

Note  Available  to  Meet  Shock 
Retfuirements  of  AN-E-19 

Barry  vibration  isolators  and 
mounting  bases  are  now  available 
in  “ruggedized”  construction,  to  with¬ 
stand  the  severe  shocks  of  arrested 
landings  in  aircraft  carrier  service 
and  of  crash  landings.  These  units 
are  tested  to  meet  the  shock-test  re¬ 
quirements  of  Specification  AN-E-19, 
for  the  equipment  sizes  listed  in 
JAN-C-172A. 


These  new  Barr>'mounts  provide  the 
aircraft  and  electronic  engineer  with 
a  vibration  isolator  designed  to  meet 
the  unusual  temperature  and  envi¬ 
ronmental  conditions  encountered  in 
high-altitude,  high-speed  flight.  Em¬ 
ploying  no  organic  materials,  these 
mountings  are  not  subject  to  tem¬ 
perature  influences  that  may  affect 
the  performance  of  other  mountings. 

ALL-METL  Barrymounts  offer  a 
wide  load  range  with  uniform  per¬ 
formance.  They  have  a  natural  fre¬ 
quency  of  about  7*/s  cycles  per  second, 
with  low  horizontal  stiffness  for  maxi¬ 
mum  isolation  of  horizontal  vibration. 
Transmissibility  at  resonance  is  only 
4*/4.  There  is  no  snubber  contact  nor 
resonance  carry-over  when  ALL- 
METL  Barrymounts  are  vibrated  at 
government-specified  amplitudes. 

These  mountings  are  designed  espe¬ 
cially  for  unusual  military  condi¬ 
tions.  They  meet  the  vibration  re¬ 
quirement  of  JAN-C-172A,  MIL-E- 
5272  (USAF),  and  MIL-T-5422 
(BuAer).  For  details  of  sizes,  ranges, 
and  construction  of  unit  mounts  and 
bases  using  ALL-METL  Bsrrry- 
mounts,  see  catalog  509. 


“Ruggedized”  Barrymounts  are 
available  in  both  the  air-damped  type 
and  the  ALL-METL  type.  Air- 
damped  Type  770R  covers  load  ranges 
between  14  lb.  and  9  lbs.  Air-dampeci 
Type  780R  covers  load  ranges  be¬ 
tween  4  lbs.  and  35  lbs.  ALL-METL 
Type  6600R  covers  load  ranges  be¬ 
tween  4  lbs.  and  35  lbs.  Type  M-112R 
covers  ranges  between  2.  and  10  lbs. 


“Ruggedized”  mounting  bases, 
equipped  with  Barrymounts  of  the 
above  types,  are  available  in  stand¬ 
ard  JAN  sizes  (JAN-C-172A)  and 
in  special  sizes  to  meet  customers' 
requirements.  A  conspiduous  advan¬ 
tage  of  these  “ruggfedized"  Barry 
bases  is  the  gain  in  strength  of  the 
base  framework  itself  —  beyond  JAN 
requirements  —  achieved  with  very 
little  increase  in  weight  for  loads 
up  to  60  lbs.  by  design  modification 
of  standard  JAN  bases.  For  greater 
loads,  the  “ruggedized”  Barry  bases 
are  of  stainless  steel  instead  of 
aluminum.  Write  for  data  sheet. 


•  502  -  A!r-d«mp»d  Btrrymounh  (or 
aircraft  tarvica;  also  mounting 
basat  and  instrumant  mountings. 

•  509  —  ALL-METL  Barrymounts  and 
mounting  basas  for  unusual  air- 
borna  applications. 

•  504  —  Shod  mounts  and  vibra¬ 
tion  isolators  (or  marina,  mobila, 
and  industrial  usas. 

•  607  —  How  to  cut  maintananca 
costs  by  using  Barrymounts  with 
punch  prassas. 
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tributor  or  rep,  and  we  mean 
prove.  Moat  exhibitors  liked  this 
rigidity,  which  held  down  overall 
attendance  a  little  but  confined  it 
to  quantity  buyers.  A  few  .aaitl 
they  wouldn’t  have  minded  talking 
to  some  people  from  manufactur¬ 
ing  plants,  amateurs  and  service¬ 
men  just  to  keep  their  hand  in. 

Show  hours  were  from  10  a.m. 
to  6  p.m.  on  all  three  days,  which 
gave  upstairs  room  exhibits  a 
lively  play.  For  our  particular 
newshawking  purposes  the  hours 
seemed  a  little  short. 

Manpower  Pinch  is  being  felt  at 
Wright-Patterson  Field  as  well  as 
in  industry. 

The  civilian  personnel  division 
has  approximately  100  types  of  en¬ 
gineering,  scientific  and  technical 
positions  open  and  considered  criti¬ 
cal,  plus  about  40  other  types  of 
jobs  proving  very  hard  indeed  t<i 
fill. 

Among  the  types  of  jobs  offered : 
Electronic  engineers  specializing 
in  instrumentation,  radio,  wire 
communications  and  testing;  Gen¬ 
eral  electronic  scientists  and 
specialists  in  instrumentation, 
microwave  communications  and 
tubes;  Maintenance  technicians 
specializing  in  electronics;  Air 
technical  intelligence  specialists 
in  bombing  systems,  electronics, 
electronuclear  systems,  aircraft 
instrument  and  navigation  .sys¬ 
tems  and  electron  physics;  Engi¬ 
neering  aides  for  electronics. 

Unemployment  in  the  television 
receiver  manufacturing  business 
was  well  over  50,000  in  June,  ac¬ 
cording  to  Robert  C.  Tait,  presi¬ 
dent  of  Stromberg-Carlson  and  a 
spokesman  for  RTMA.  Invento¬ 
ries  were  at  an  all-time  high  at 
500,000  sets,  with  25  carried  in 
inventory  for  every  one  sold  as 
against  one  in  inventory  for  every 
set  sold  in  the  first  five  months  of 
1950. 

A  I.,aboratury  engaged'  in  pre¬ 
cision  work  discovered  an  excel¬ 
lent  source  of  soft,  lint-free  cloth 
to  be  used  in  a  cleaning  process 
prior  to  evacuation  and  sealing. 
Later,  it  took  some  explaining  to 
convince  the  Navy  accountant  that 
he  should  ok  a  bill  for  “one  bale 
of  diapers.” 


SIGMA 


CLOSE  DIFFERENTIAL  ADJUSTMENT 

AND  D.  C.  RELAY  PERFORMANCE 


1  As  o  rRmot«ly  operated  switch,  a  relay 
must  have  o  structure  which  moves  through  o 
distonce  (to  separate  o  pair  of  contocts)  and 
develops  force  (to  maintain  closure  of  con* 
tacts).  An  electromagnet  acts  on  on  armature 
to  bring  this  about,  under  the  influence  of 
voriotions  in  energising  power.  (Fig.  1 ) 


2  In  oddition  to  magnetic  force,  o  spring  is 
used  to  return  the  armature  to  its  de* 
energized  position  and  to  "moke**  normally- 
closed  contocts,  if  used.  Its  effect  may  be 
shown  by  adding  to  Fig.  1  os  follows  (Fig.  2):> 


3  It  is  most  convenient  to  re-draw  Fig.  2, 
showing  the  spring  plot  in  the  same  quadrant 
os  the  nsognet  chorocteristics,  but  remember¬ 
ing  its  opposite  direction.  One  then  observes 
o  series  of  combinations  of  gap  and  coil 
power,  which  will  just  cancel  the  effect  of 
the  spring. 


,  JN**TS  Of 
COIL  POWE 


GAP  length 


SWING 


MAGNtT 

CMARACTf  RiSTiCS 


SPRING 

CMARACTERiSTC 


4  A  typicol  relay  operoting  cycle  may  be  rep¬ 
resented  on  this  some  plot,  os  in  Fig.  4.  "FI**  is 
the  force  holding  closed  the  normolly-open 
contbct  with  relay  "just  operated"; 

A I  ••p2"  is  the  force  holding  closed  the 
normally-closed  contact  with  reloy  "iust 
released,'*  ond  S  is  the  armature  stroke,  vrhich 
is  of  course  directly  related  to  contact  air  gaps. 
This  is  a  WIDE  DIFFERENTIAL  ADJUSTMB4T. 


5  H  the  relay  in  Fig.  4  is  reodiusted  lo 
"release"  ot  o  power  level  close  to  that 
of  "operate"  the  result  is,  os  shown  in 
Fig.  5,  to  reduce  the  values  of 
^  FI,  F2  and  $.  The  morginol  (jstst 
operated  or  just  releosed)  contoct 
pressure  ond  contact  spacing  of  the  switch 
hove  been  considerably  reduced  to  produce 
a  aOSE  DiFFER&fTIAL  AOJUSTM&fT. 


6  The  values  of  FI,  F2  and  S  in  Fig.  5  could  be  mode  equol  to  those 
in  Fig.  4  if  we  build  o  different  relay,  having  the  effect  of  chonging 
the  scales  of  the  plot.  Total  mognetk  force  and  spring  force  will  both 
be  ifKreosed,  vrhich  will  require  nsore  iron,  and  if  semitivity  is  desired, 
more  copper.  In  effect  —  o  larger  reksy. 

Such  a  reloy  wiN  have  many  problems  of  design  and  execuflon,  relating  to  the 
control  of  smoll  froctior>s  of  large  forces,  to  vibration  immunity  oi>d  thermal 
stability.  Thus,  in  general  it  is  desiroble  to  compromise.  By  adding  goin  and 
fsegotive  feedbock  to  the  system  in  whidi  the  relay  will  be  used,  the  relay 
operating  differentiol  may  be  kept  reosorKsbIy  lorge,  while  desired  system 
performonce  b  not  socriflced. 


SIGMA  INSTRUMENTS,  INC.,  62  Prarl  St.,  South  Braintree,  Boston  85,  Maas. 
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^  Mallory  Contact  Finish 
Brings  Laboratory  Standards 
To  Production  Operations 


The  Mallory  "E-Treat”  finijili  is  one  of  the  many  ways  in  which 
Mallory  metallurgical  (levelo|iments  are  improving  performance  and 
reducing  costs  of  electrical  contacts. 

A  typical  exanifile  is  the  real  help  provided  hy  Mallory  for  a  manu¬ 
facturer  of  automotive  ei|uipment  who  faced  the  problem  of  excessive 
failures  of  tungsten  contacts.  The  ap|ilication  involved  a  critically 
h<-avy  electrical  load  with  light  contact  pressure.  Mallorv  contacts 
with  "E- Treat”  finish  ...  a  chemically  pure,  highly  p(dished  face  .  .  . 
were  tested  and  enthusiasiically  appro\cd.  The  "E-Treal”  finish 
afforded  lower  contact  resistance  and  less  material  transfer  .  .  . 
triplet]  the  minimum  contact  life.  \\  hat  is  more,  the  Mallory  contacts 
cost  Irss  than  those  formerlv  usetl! 


MALLORY 

TL>GSTE>  CONTACTS 


.Although  all  Mallory  tungsten  is 
chemically  the  same,  the  size,  shape 
and  distrihution  of  the  grain  particles 
are  carefully  controlled,  since  these 
factors  vitally  affei't  its  electrical  and 
mechanical  properties.  Mallory  will 
glailly  work  with  you  to  find  the 
right  contacts  to  meet  your  specifica¬ 
tions.  W  rite  today. 


Thill's  value  heyond  cxpet  latiiml 

Mallory  contact  know-how  is  at  your  di 
ilone  for  others  can  he  dtme  for  vou! 


al.  W  hat  Mallorv  has 


In  (  onotla,  made  and  »4ild  by  JiJumm  Matthty  and  \falliiry,  l.td.,  1 10  lndu»tr\  .Sc.,  Ttirtmto  15,  fhiiario 


Electrical  Contacts  and  Contact  Assemblies 


SERVING  INDUSTRY  WITH 


Electromechanical  Products 

Ht‘sisiors  Sivitrhen 

7  1  Tunprs  I  ihraittrs 

Electrochemical  Products 

(.ofHiritors  HiYtiJiers 

Mercury  Dry  Uatteriea 

Metallurgical  Products 
i'.ontaets  Sftecial  Metals 
If  ettiinfi  Materials 
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CROSS 

TALK 

►  ASIA  .  .  .  The  current  debate  on 
our  foreign  policy  in  Asia  empha¬ 
sizes  our  need  to  support  our 
friends  in  that  part  of  the  world. 
One  such  opportunity  wilt  appear 
in  February  next  year,  when  the 
International  Radio  and  Electron¬ 
ics  Exhibition  (IREE)  of  India 
will  take  place.  We  sometimes 
forget  that  there  are  a  billion 
people  in  Asia  who  enjoy  virtually 
none  of  the  benefits  of  electronic 
science,  people  whose  leaders  are 
well  aware  of  these  benefits  and 
their  social  and  political  implica- 
cations.  Concerned  as  we  are 
with  our  domestic  market,  with 
its  shortage  of  unassembled  com¬ 
ponents  and  its  oversupply  of 
assembled  television  sets,  we 
should  not  lose  sight  of  the  great 
opportunity,  for  service  as  well  as 
profit,  in  the  Far  East.  We  hope 
that  our  industry  will  be  well  rep¬ 
resented  at  the  Indian  exhibition. 

►  AETAT  . . ,  Dr.  Walter  Schottky, 
to  whom  we  owe  much  of  our  early 
knowledge  of  electron  emission  and 
the  behavior  of  vacuum  tubes,  was 
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6,5  on  July  23rd.  When  notice  of 
this  even  came  to  our  attention,  we 
were  reminded  that  electronics  is  a 
young  man’s  game,  even  as  it  starts 
its  second  half  century.  The  2.5th 
anniversary  of  IRE  in  Canada  was 
celebrated  in  Toronto  only  la.st 
month,  as  was  the  same  anni¬ 
versary  of  the  founding  of  the  De¬ 
troit  Section. 

Marconi  would  have  been  77  this 
year  if  he  had  lived.  Many  of  his 
contemporaries  have  achieved  three 
score  and  ten  years  and  are  still 
with  us:  Alexanderson  (73)  Lang¬ 
muir  (70),  Zenneck  (80),  Lynde 
Wheeler  (76),  G.  W.  Pierce  (79), 
Donald  McNicol  (75),  DeForest 
(77),  Hoyt  Taylor  (72).  With 
Schottky  in  the  three-score  bracket 
are  many  other  illu.strious  founders 
of  our  science:  Arm.strong  (60), 
T.  L.  Eckersley  (64),  Hazeltine 
(64),  Heising  (62),  Van  der  Pol 
(62)  and  Zworykin  (61).  To  Dr. 
Schottky  and  his  colleagues,  our 
felicitations! 


►  STAGES  ...  One  of  KGGF’s 
engineers  recently  took  a  long  look 


at  their  10-kw  transmitter  at 
Coffeyville,  Kansas,  contemplating 
what  manner  of  gadget  it  was.  He 
found  that  said  transmitter  em¬ 
ploys  51  tubes,  a  quartz  crystal, 
several  germanium  diodes,  in  47 
separate  a-f  and  r-f  stages,  and 
that  the  signal  undergoes  14 
changes  in  frequency  from  micro¬ 
phone  to  antenna.  The  ratio  works 
out  to  be  about  three  tubes 
per  frequency  change,  which  we 
hereby  christen  the  “Gillette 
factor”  after  the  engineer  in 
question.  In  receivers,  things  hap¬ 
pen  more  quickly,  three  frequency 
changes  (r-f,  i-f,  a-f)  in  as  few 
as  four  tubes.  All  of  which  .sets 
us  to  wondering  how  many  tubes 
and  frequency  changes  are  involved 
in  transmitting  a  television  image 
from  a  camera  in  a  New  York 
studio  to  a  receiver  picture  tube  in 
St.  Louis,  Mi.ssouri.  The  first 
reader  who  sends  us  a  reasonable 
answer,  backed  up  with  full  evi¬ 
dence,  will  have  his  subscription  to 
this  journal  extended  for  a  three- 
year  term.  The  .second  reader  so 
doing  is  out  of  luck.  This  offer  ex¬ 
pires  September  30,  1951. 
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DEFENSE  DEPARTMENT 


DO  YOU  NEED  TO  KNOW  .  .  . 

What  the  short  ond  long-term  prospects  are  for  you  personally  in 
basic  research? 

What  is  ahead  for  your  company  or  college  in  the  way  of  military 
research  contracts? 

What  types  of  projects  are  most  likely  to  receive  Defense  Depart¬ 
ment  support? 

What  kind  of  coordination  the  Services  are  apt  to  arrange  between 
similar  projects? 

This  Article  May  Provide  the  Answers 


The  ARMY 

By  HAROLD  A.  ZAHL 

Dtrtctur  uf  Rtsunrch 
Hitjmtl  ( Hmjxnt  *  rtny  Lnboraion*  s 
Fort  Monmouth,  A'.  J. 


WITH  THE  CLOSE  of  World  War 
II,  there  followed  a  rapid  dis¬ 
persal  of  the  greatest  collection  of 
scientific  manpower  ever  mobilized 
afrainst  a  sinirle  objective.  The  na¬ 
tion  was  all-out  for  defense,  but 
technologically  this  inferred  applied 
research,  enyineerinjr,  production, 
traininK,  and  combat.  Ironically, 
with  almo.st  total  mobilization  of 


the  nation’s  scientists  and  engi¬ 
neers,  basic  research  was  neglected 
in  the  rush  to  quickly  make 
weapons  using  the  science  of  the 
day.  In  retrospect,  we  see  that  had 
the  war  extended  over  a  substan¬ 
tially  greater  period  of  time,  the 
absence  of  basic  research  as  part  of 
our  defense  plan  might  well  have 
been  disastrous. 

Following  the  close  of  the  war, 
numerous  reports  prepared  by  such 
notables  as  Vannevar  Bush,  John  R. 
Steelman,  and  others,  strongly 
urged  that  intensive  basic  research 
be  considered  as  our  principal  bul¬ 
wark  for  long-term  defense,  and 
that  a  National  Science  Foundation 


Equipment  oi  tomorrow  irequeotly  de- 
pendi  upon  today'i  boiic  reioarch 


be  established  immediately  to  aug¬ 
ment  the  military  effort  and  fur¬ 
ther  carry  research  into  areas 
where  military  intere.sts,  ostensibly 
at  least,  appeared  more  remote.  Leg¬ 
islative  delays  in  establishing  the 
Foundation  resulted  in  the  military 
services,  and  later  also  the  Atomic 
Energy  Commission,  contributing 
the  major  portion  of  the  funds  and 
many  of  the  facilities  for  the  coun¬ 
try’s  po.st-war  basic  research  pro¬ 
gram.  Through  this  effort,  com¬ 
bined  with  that  of  private  support, 
basic  re.search  within  the  U.  S. 
reached  an  all-time  high  in  1950. 
Many  results  of  this  research  have 
already  been  put  to  use  in  our 
weapons  program  and  also  in 
strictly  civilian  interests. 

In  the  aftermath  of  the  Presi¬ 
dent’s  declaration  on  December 
16th  of  a  state  of  national  emer¬ 
gency,  and  in  the  following  rearma¬ 
ment  rush,  there  appeared  some 
signs  suggesting  that  basic  re¬ 
search  within  the  U.  S.  might  in 
part  at  least  be  forced  to  yield  to 
the  exigencies  of  the  emergency.  In 
reaction  to  this  general  feeling,  the 
Department  of  Defense  has  taken 
the  position  that  while  production 
must  be  accelerated  and  develop¬ 
ment  activities  greatly  increased,  it 
is  also  imperative  that  basic  re¬ 
search  continue  apace,  since  by  the 
time-.scale  on  which  the  present 
emergency  and  possible  all-out  con¬ 
flict  appears  to  be  plotted,  basic 
research  and  success  therein  may 
well  be  necessary  to  our  very  sur¬ 
vival.  Implementing  this  policy, 
each  Service  has  agreed  separately 
to  support  basic  research  by  a  per¬ 
centage  of  its  research  and  develop¬ 
ment  budget;  and  further,  should 
the  present  international  tension 
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PLANS  for  Basic  Research 

Mohili/atiun  requirements  have  speeiied  up  applied  research,  development  and  production 
engineerin}'  to  meet  current  military  electronic  needs.  To  many  it  appears  that  this  rules  out 
expansion  of  basic  research  and  even  involves  curtailment  of  existing  projects.  Such  is  not 
the  case,  however,  according  to  spokesmen  for  all  three  branches  of  our  armed  forces 


ease  and  permit  a  reduction  in  mili¬ 
tary  expenditures,  then  a  fixed 
minimum  will  still  be  maintained 
for  continuity  and  stability.  This 
broad  agreement  will  again  be  re¬ 
viewed  in  three  years  from  the 
present. 

Manpower  Policy 

Obviously,  during  the  initial 
phases  of  the  present  emergency, 
there  must  be  a  considerable  re¬ 
shuffling  of  technological  personnel 
■within  industry,  institutions  of 
learning  and  government  labora¬ 
tories.  Full-scale  war  would  na¬ 
turally  impose  still  greater  changes. 
Even  now,  however,  it  is  a  serious 
fact  that  industry  is  desperately  in 
need  of  high-caliber  personnel  for 
development  and  engineering  work 
on  defense  orders,  while  govern¬ 
ment  laboratories  with  almost  equal 
vigor  are  reaching  for  similarly 
qualified  men. 

Paradoxical  to  the  apparent  man¬ 
power  shortage,  because  of  greatly 
reduced  enrollments  due  to  direct 
military  demands  for  young  men, 
there  exists  in  the  staffs  of  our  uni¬ 
versities  an  increasing  number  of 
high-caliber  technical  men  who  ap¬ 
parently  will  be  forced  to  make 
adjustments  due  to  reduced  univer¬ 
sity  budgets.  Many  of  these  scien- 
ti.sts  and  engineers  will,  of  necessity 
or  through  the  magnetism  of  higher 
remuneration  or  personal  desire  to 
contribute  more  directly  to  the 
cause  of  the  emergency,  yield  to  the 
call  for  work  in  industry  or  govern¬ 
ment.  In  many  instances  such  shifts 
represent  a  direct  or  potential  loss 
of  basic  research  workers.  That 
some  such  personnel  changes  occur, 
however,  is  required  as  the  nation 
girds  itself  for  defense;  in  fact,  is 


ab.solutely  necessary  for  quick  and 
intelligent  rearmament  where  tech¬ 
nology  and  production  are  our 
strongest  weapons.  Still,  with  the 
university  being  the  traditional 
home  of  basic  research,  such  turn¬ 
overs  in  manpower  must  be  watcheil 
with  caution,  lest  they  become  so 
great  as  to  seriously  threaten  our 
major  means  for  keeping  truly  crea¬ 
tive  effort  at  a  level  consistent  with 
a  long-term  emergency.  Even  more 
important  on  a  long-term  basis,  if 
the  educational  structure  of  our 
schools  becomes  too  weakened  a  pro¬ 
longed  crisis  would  confront  us  with 
a  grave  shortage  of  scientists  and 
eventually  even  a  loss  of  the  sy.stem 
which  produces  them.  This  in  effect 
would,  in  less  than  a  generation, 
precipitate  a  national  cata.strophe 
of  the  first  order. 

Selection  of  Projects 

Recognizing  that  .strong  forces  do 
exist,  pulling  many  individuals  with 
out.standing  research  reputations 
into  the  generally  more  remunera¬ 
tive  applied  fields,  it  must  also  be 
admitted  that  a  rea.sonable  number 
of  private  and  government  dollars 
still  appear  to  be  going  into  basic 
re.search.  Hidden  in  this  situation. 


DEFINITION 

BASIC  RESEARCH,  as  defined  by  the 
Reseorch  and  Development  Board,  re¬ 
fers  to  theoretical  or  experimentol 
studies  directed  toword  the  increase 
of  knowledge,  either  by  advance  into 
unknown  oreos  or  by  detailed  filling-in 
of  areas  whose  general  boundaries  are 
already  known.  Immediate  practical 
application  is  not  necessarily  a  direct 
objective  of  the  investigation 


however,  is  the  danger  that  basic 
research,  while  admittedly  impor¬ 
tant,  is  never  urgent,  and  in  the 
rush  many  of  us  too  easily  shift  our 
thinking  toward  the  urgent  and  ac¬ 
cept  the  dollar  statement  as  satis¬ 
factory,  without  the  realization  that 
unless  the  vast  military-supported 
program  is  watched  with  great  care 
there  may  be  a  considerable  propor¬ 
tion  of  technical  mediocrity  event¬ 
ually  supported,  instead  of  re.search 
capable  of  adding  real  and  signifi¬ 
cant  contributions  to  our  fund  of 
knowledge.  We  shall  never  win  a 
war  or  hold  our  own  technically  in 
an  indefinitely  long  emergency 
solely  on  the  number  of  reports 
delivered  to  a  contracting  officer 
and  added  to  a  collection.  To  truly 
remain  technologically  ahead  of  our 
potential  enemies  research  must 
produce  and  hold  world  leadership 
in  our  scientific  knowledge,  which 
at  the  same  time  mu.st  also  be 
geared  to  the  direct  military  effort, 
for  the  criterion  of  re.search  suc¬ 
cess,  in  a  military  sen.se,  lies  in  the 
performance  of  military  weapons  in 
the  hands  of  our  troops. 

The  above  leads  to  the  obvious 
fact  that  the  problem  of  the  mili¬ 
tary  services  effectively  contribut¬ 
ing  toward  and  maintaining  a  basic 
research  program  is  not  solved 
merely  by  the  availability  or  ex¬ 
penditure  of  dollars.  While  there 
are  many  volunteers  for  basic  re¬ 
search,  those  obviously  deserving  of 
unquestioned  support,  together  with 
full  freedom  for  their  creative  ef¬ 
fort,  are  unfortunately  very  small. 
Thus  the  question  arises — by  what 
ground  rules  does  one  determine 
whose  efforts  should  be  supported 
with  the  military  dollar?  Many  of 
those  who  wish  to  participate  in  the 
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program  on  a  relatively  undirected 
basis  without  change  of  their  peace¬ 
time  environments  would  actually 
require  guidance  in  order  to  make 
their  efforts  effective.  P'or  the  gov¬ 
ernment  to  militarily  gain  in  a  di¬ 
rect  sense  from  a  program  sub¬ 
stantially  more  geographically  di¬ 
versified  than  today’s  widespread 
contractual  effort,  with  its  host  of 
attendant  administrative  and  tech¬ 
nical  coordination  problems,  would 
also  require  a  proportionate  in¬ 
crease  in  top-notch  scientists  di¬ 
verted  to  assure  program  coor¬ 
dination,  ab.sence  of  undesirable 
duplication,  and  concurrent  applica¬ 
tion  studies.  Coordination  is  further 
complicated  in  that,  while  basic  re¬ 
search  as  such  is  generally  consid¬ 
ered  unclassified,  once  important 
findings  are  made  classification  al¬ 
most  invariably  follows,  regardless 
of  the  volumes  written  on  the  de¬ 
sirability  of  a  free  interchange  of 
information. 

Choice  of  Facilities 

It  would  appear  that  the  present 
situation  in  regards  to  military 
support  of  basic  research  calls  more 
for  expanding  proven  existing  re¬ 
search  centers,  both  externally  and 
in  military  laboratories,  rather  "than 
for  further  decentralization.  This 
trend  is  already  being  felt  and  will 
undoubtedly  continue  toward  estab¬ 
lishment  of  numerous  scientific 
groups  of  substantial  size  under 
direct  Service  sponsorship,  largely 
in  universities,  for  concentrated 
effort  of  direct  military  interest. 
Highly  qualified  individuals  are 
now  needed  to  help  organize,  join, 
or  assist  groups  in  translating  the 
results  arising  from  these  more  con¬ 
centrated  approaches  into  weapons. 
While  within  such  laboratories  di¬ 
rect  military  interests  must  of 
necessity  be  emphasized,  consider¬ 
able  opportunity  will  also  exist  for 
work  on  basic  problems  related  to 
the  applied  aspects  of  the  group’s 
technical  assignment. 

In  the  physical  sciences,  a  number 
of  such  laboratories  under  joint 
Service  sponsorship  are  already 
functioning:  some  since  1946 — for 
example,  at  Harvard,  Princeton, 


Columbia,  Stanford,  Massachusetts 
Institute  of  Technology,  Bell  Tele¬ 
phone  Laboratories  and  the  General 
Electric  Company,  while  at  the  time 
of  this  writing  others  are  in  vary¬ 
ing  stages  of  planning  or  negotia¬ 
tion. 

Long-Term  Objective 

It  must  be  noted,  however,  that 
while  establishment  of  larger  units 
and  team  play  of  necessity  appears 
to  be  today’s  organizational  trend, 
it  is  also  true  that  individuals 
whose  previous  background  indi¬ 
cates  outstanding  qualifications  for 
lone  effort,  or  effort  with  a  small 
assisting  group,  should  l)e  privately 
supported  or,  if  private  support  is 
not  available,  should  be  supported 
by  the  military.  E(|ually  important, 
such  persons  must  be  further  en¬ 
couraged  by  allowing  them  to  con¬ 
tinue  their  work  on  geographical 
coordinates  of  their  own  choosing, 
for  success  in  basic  research  begins 
with  the  choice  of  the  individual 
and  not  necessarily  by  regimenting 
all  re.search  personnel  into  million- 
dollar  facilities. 

The  Signal  Corps,  with  its  major 
development  interest  in  electronics, 
fed  from  basic  and  applied  research 
within  the  field  of  the  physical 
.sciences — in  addition  to  substantial 
contractual  participation  —  plans 
continuance  of  a  basic  and  particu¬ 
larly  a  strong  applied  research  ef¬ 
fort  within  its  own  laboratories  to 
supplement  the  fast-moving  de¬ 
velopment  and  engineering  program 
which  naturally  constitutes  its  prin¬ 
cipal  laboratory  effort.  This  internal 
re.search  program  carries  a  three¬ 
fold  objective:  fir.st,  while  it  is 
hoped  such  effort  may  lead  to  dis¬ 
coveries  vital  to  the  military  effort, 
as  a  guaranteed  by-product,  it  is 
certain  to  assi.st  in  maintaining  the 
scientific  environment  nece.s.sary  for 
leadership  in  the  field  of  electronics ; 
second,  to  maintain  a  corps  of  spe¬ 
cialists  available  in  an  advisory 
capacity  to  development  engineers 
working  on  new  or  improved  equip¬ 
ments;  and  third,  to  stand  ready  as 
a  highly  trained  technological  re¬ 
serve  for  the  possible  eventuality, 
when  all  existing  facilities  capable 


of  a.ssisting  must  be  directed  toward 
the  solution  of  intricate  problems 
thrown  back  from  combat  areas  for 
immediate  solution. 

In  all  the  above,  a  strong  stand 
has  been  taken  in  support  of  contin¬ 
uing  a  -steady  level  of  truly  basic 
research  during  the  emergency,  or 
in  fact  even  during  total  mobiliza¬ 
tion  or  major  combat  should  such  be 
thrust  upon  us.  However,  it  is  only 
through  the  orderly  superposition 
of  applied  research,  development 
and  production  that  new  military 
weapons  can  be  born  and  made 
available  in  time  to  troops.  The  in¬ 
tricacies  pertaining  to  the  interre¬ 
lationship  l)etween  elements  of  the 
.scientific-engineering-military  team 
structure,  further,  make  it  impera¬ 
tive  that  everyone  in  the  chain  ap¬ 
preciate  the  contributions  of  the 
others.  Applied  re.search,  develop¬ 
ment  and  particularly  production 
have  long  occupied  pedestals  of  dis¬ 
tinction  in  the  minds  of  those 
charged  with  military'  planning. 
For  basic  research,  it  may  be  said 
that  never  before  in  our  history  has 
a  better  understanding  and  greater 
appreciation  of  its  importance  ex¬ 
isted  than  now.  In  spite  of  ap¬ 
parent  vicissitudes  born  through 
the  early  rushes  of  the  emergency, 
it  is  still  felt  that  the  conditions  re¬ 
main  for  keeping  a  vigorous  pro¬ 
gram  underway,  and  as  we  move 
into  the  uncertainties  of  the  future, 
the  Department  of  the  Army,  in  its 
contributions  to  the  national  de¬ 
fense,  does  not  intend  to  lower  its 
long-range  technical  sights. 


The  NAVY 


By  E.  R.  PIORE 

Deputy  Chief  and  Chief  Scientist 
Office  of  Saval  Keaenrch 
Washington.  />.  C. 


The  honorable  Dan  A.  Kimball, 
Under  Secretary  of  the  Navy, 
and  Commissioner  Gordon  Dean, 
Chairman  of  the  Atomic  Energy 
Commi.ssion,  i.ssued  a  joint  state¬ 
ment  on  December  15,  1950,  which 
read  in  part:  “One  very  essential 
condition  for  maintaining  our  na¬ 
tional  strength,  whether  for  peace 
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or  for  war,  is  that  research  in  the 
sciences,  which  is  basic  to  all  tech¬ 
nological  progress,  be  kept  at  a 
high  level.”  This  is  a  broad  state¬ 
ment  of  the  Navy  policy  in  regard 
to  basic  re.search  during  this  period 
of  increased  military-  effort  to  im- 
[trove  the  readiness  of  our  forces 
in  the  field. 

The  Office  of  Naval  Research, 
after  very  careful  thought,  has 
taken  the  following  action  to  im¬ 
plement  the  policy  stated  above: 

(a)  It  is  continuing  the  basic  re¬ 
search  program  at  the  same  annual 
fiscal  level  that  the  program  en¬ 
joyed  prior  to  the  recent  increase 
in  military  appropriations. 

(b)  At  the  same  time,  ONR  has 
increased  the  average  life  of  con¬ 
tracts  for  re.search. 

It  is  hoped  that  these  procedures 
will  give  stability  to  the  basic  re¬ 
search  program  and  .some  assurance 
to  scientists  and  engineers  during 
this  period  of  uncertainty  and  rapid 
expansion  of  the  military  technical 
effort  in  the  country. 

Basic  Research  Problems 

The  policy,  and  its  implementa¬ 
tion,  is  due  to  the  expanded  demand 
for  technical  people  occasioned  by 
the  procurement  program  initiated 
by  the  military  services,  and  the 
additional  sums  of  money  available 
for  research  and  development.  A 
large  production  effort  in  military- 
ecjuipment  always  reflects  itself  in 
an  increased  demand  on  develop¬ 
ment  facilities  and  engineering 
manpower.  It  is  felt  that  this  de¬ 
mand  for  manpower  should  not 


come  initially  from  those  engaged 
in  basic  research.  This  group,  al¬ 
though  small,  is  highly  competent 
and  imaginative.  It  is  the  hope 
that,  pursuing  the  policy  stated 
above,  this  small  group  could  be 
kept  initially  as  a  reserve — scien¬ 
tific  shock  troops.  The  policy  is  an 
attempt  to  introduce  some  counter¬ 
measure,  however  small,  to  the  po¬ 
tential  flow  of  all  technical  man¬ 
power  to  development  of  new  weap¬ 
ons.  V\’e  are  not  prepared  at  this 
time  to  commit  all  our  technical  re- 
■serves  in  ideas  and  manpower  to 
weapons  and  weapons  systems.  It  is 
desirable  that  the  transition  from 
basic  research  to  development  of 
weapons  be  gradual  and  thought¬ 
ful,  and  that  the  rate  of  this  transi¬ 
tion  be  determined  by  the  character 
of  present  and  future  military 
needs. 

Actually,  at  pre.sent,  there  is  a 
drift  in  university,  industrial,  and 
governmental  laboratories  from 
basic  research  to  the  study  of  more 
urgent  military  problems.  ONR 
obviously  is  involved  in  this  drift 
by  making  funds  available  and  by 
indicating  the  existence  of  very  ur¬ 
gent  unsolved  problems.  We  are 
calling  on  our  reserves  to  some  ex¬ 
tent,  but  only  after  a  very  careful 
examination  of  the  areas  that  need 
attention  and  the  talents  of  the 
people  that  can  make  an  important 
and  vital  contribution  to  those  tech¬ 
nical  and  military  areas.  This  is  al¬ 
ways  done  in  consultation  with  the 
engineers  and  scientists  involved. 
It  is  necessary  to  assure  ourselves 
that  the  problems  being  tackled 


have  a  high  probability  of  success¬ 
ful  solution — in  a  technical  and 
military  sense — in  a  comparatively 
short  time. 

Study-Group  Approach 

One  finds  at  this  time  that  the 
major  effort  among  those  groups 
which  in  the  pa.st  have  been  en¬ 
gaged  in  basic  research  is  on  analy¬ 
sis  and  study  of  technical  areas  and 
needs  in  the  military  services,  thus 
determining  the  new  and  additional 
problems  in  applied  research  and 
development  that  should  be  under¬ 
taken  now  in  our  laboratories 
throughout  the  country.  In  other 
words,  the  emphasis  is  on  studying 
the  situation  rather  than  on  setting 
up  large  laboratories,  such  as  the 
Radiation  Laboratory  at  MIT  dur¬ 
ing  the  last  war.  ONR  is  encourag¬ 
ing  this  approach.  It  may  insure 
the  proper  and  intelligent  use  of 
our  reserves.  In  addition,  it  com¬ 
mits  our  reserves  for  a  limited 
period  of  time — for  the  duration  of 
a  study.  We  are  in  a  period  of 
identifying  technical  problems  in 
the  military  setting,  and  engineers 
and  scientists  are  familiarizing  and 
identifying  them.selves  with  these 
problems.  The  state  of  readiness  for 
an  intensified  emergency  is  being 
improved. 

When  the  studies  have  been  con¬ 
cluded  and  the  validity  of  the 
results  determined,  it  becomes  nec¬ 
essary  to  examine  the  recommenda¬ 
tions  and  to  ascertain  how  large  a 
load  can  be  carried  in  the  existing 
laboratories  and  research  and  de¬ 
velopment  facilities.  If  the  labora¬ 
tories  and  research  and  develop¬ 
ment  facilities  are  inadequate,  an 
assessment  must  be  made  relative 
to  expanding  the  facilities  and  add¬ 
ing  new  manpower  to  them  on  the 
one  hand,  or  establishing  new  facil¬ 
ities  and  organizing  new  teams. 
Then  additional  manpower  may 
have  to  be  drawn  from  those  groups 
that  are  engaged  in  basic  research. 
Actually,  certain  critical  technical 
areas  have  already  been  found  that 
require  at  this  time  the  establish¬ 
ment  of  new  groups  so  that  our  mili- 
tar>’  effectiveness  can  be  increased 
in  those  areas  at  the  earliest  pos¬ 
sible  date. 

In  summary,  the  Office  of  Naval 
Research  has  been  trying  to  main¬ 
tain  its  program  of  basic  research. 
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sui)erimposinK  on  it  study  groups 
and,  when  necessary,  intensifying 
work  in  certain  applied  and  develop¬ 
ment  areas.  At  this  time  an  attempt 
is  being  made  to  keep  to  a  minimum 
disrupting  influences  on  basic  re¬ 
search. 

How  does  electronics,  an  engi¬ 
neering  field,  live  in  terms  of  this 
brief  and  general  summary?  For  a 
moment  we  might  as  well  forget  the 
definition  of  electronics — the  edi¬ 
tors  of  Klectronics  solve  this 
problem  daily — and  look  at  the 
more  trouble.some  problem  of  basic 
research  in  an  engineering  field. 

Broad  Electronic  Needs 

Xormally  one  looks  to  the  sciences 
for  basic  research  and  to  engineer¬ 
ing  for  the  application  of  this  in¬ 
formation.  The  transistor  came 
from  scientists  who  were  concerned 
with  the  solid  state,  rather  than 
from  those  who  were  trained  in 
electronics.  However,  one  can 
rightly  argue  that  the  future  of 
the  transistor,  as  an  important  com¬ 
ponent  in  electronic  systems,  de¬ 
pends  on  basic  and  fundamental  in¬ 
vestigation  from  the  engineering 
rather  than  from  the  scientific^ 
point  of  view.  The  control  of  vari¬ 
ous  parameters  that  make  the  tran¬ 
sistor  an  important  electronic  de¬ 
vice  may  not  have  a  profound  effect 
on  the  theory  of  the  solid  state. 

Another  example  of  basic  re¬ 
search  in  electronic  engineering  is 
the  current  activity  in  the  statisti¬ 
cal  theory  of  communication,  an¬ 
alyzing  the  problem  in  the  time 
domain.  Still  another  is  continued 
investigations  of  the  interaction  of 
electron  beams  with  themselves  and 
the  electromagnetic  field — exempli¬ 
fied  by  the  traveling-wa%'e-tube  type 
of  research. 

Basic  research  in  electronic  engi¬ 
neering  is  a  fundamental  and  phil¬ 
osophical  approach  to  a  problem 
with  the  goal  of  controlling  nature 
in  a  reproducible  manner,  as  con¬ 
trasted  to  basic  research  in  science 
where  the  interest  is  in  a  more  pro¬ 
found  understanding  of  th.e  exter¬ 
nal  world.  In  presenting  an  argu¬ 
ment  for  the  retention  of  some 
manpower  for  basic  research,  it  is 


necessary  that  these  engineering 
problems  have  a  broad  and  revolu¬ 
tionary  impact  on  some  aspects  of 
art. 

Nature  of  Current  Work 

The  three  examples  are  cited  to 
indicate  that  basic  research  is  to  be 
found  in  engineering  as  well  as  in 
the  scientific  fields.  At  this  time  it 
does  not  appear  that  new  functions 
for  electronic  systems  in  warfare, 
such  as  radar,  which  saw  its  bap¬ 
tism  of  fire  in  the  last  war,  will  be 
found.  But  unle.ss  we  maintain  a 
strong  basic  research  program  in 
electronics,  the  improvements  in  ex¬ 
isting  electronic  warfare  .systems 
will  be  marginal,  accompanied  by 
an  ever-increasing  number  of  com- 
I)onents,  tubes,  and  knobs,  usually 
with  a  reduction  in  overall  relia¬ 
bility  of  the  system.  We  are  looking 
to  those  areas  that  will  permit  us  to 
modify  radically  the  character  of 
the  system  so  that  its  utility  on  the 
battlefield  can  be  increased.  Auto¬ 
motive  power,  the  automobile,  was 
used  in  1914-1917  and  yet  the  Jeep 
in  the  last  war  had  a  profound  ef¬ 
fect  on  the  maner  in  which  the  war 
was  fought. 

To  be  a  bit  more  explicit,  in  a 
certain  .sense  the  single  factor  that 
imposes  a  severe  limitation  on 
greater  exploitation  of  electronic 
equipments  is  lack  of  reliability. 
The  solution  may  come,  not  from 
the  direct-development  approach  to 
increase  the  reliability  of  each  com¬ 
ponent,  but  rather  from  the  intro¬ 
duction  of  redundancy  into  the 
components  of  the  systems  in  a  pre¬ 
meditated  fashion.  Further  analy¬ 
sis  may  show  that  many  compon¬ 
ents  are  vestigial,  and  that  other 
components  are  obsolescent. 

A  more  general,  venturesome 
statement  can  be  made  to  the  effect 
that  within  the  next  few  years  pro¬ 
found  changes  may  be  seen  in  the 
design  and  application  of  electronic 
.systems.  The  backbone  of  these 
changes  is  the  current  work  in 
progress  in  basic  and  fundamental 
engineering  investigations  in  vari¬ 
ous  laboratories.  Some  of  the  labo¬ 
ratories  are  managed  by  industry, 
others  by  government,  and  still 


others  by  academic  institutions. 
Already  there  are  results  that  need 
further  development  to  be  incorpo¬ 
rated  into  the  military  system. 

It  is  well  to  point  out  that  in  the 
last  war  we  had  and  maintained 
electronic  superiority  on  all  battle- 
fronts  and  in  all  types  of  opera¬ 
tions.  This  very  important  advan¬ 
tage  we  may  not  be  able  to  main¬ 
tain.  If  perchance  we  lose  it,  one 
available  way  to  regain  this  advan¬ 
tage  is  to  have  a  reserve  in  being — 
a  reserve  not  only  of  brainpower 
but  also  of  fundamental  ideas  on 
which  the  brainpower  can  draw. 

With  the  large  post-war  expan¬ 
sion  in  academic,  industrial,  and 
governmental  research  and  develop¬ 
ment  facilities  and  activities,  one 
may  ask  why  we  are  already  facing 
the  problem  of  committing  our  re¬ 
serve.  The  answer  is  simple.  The 
expansion  mentioned  above  kept 
pace  with  the  expansion  of  the  na¬ 
tional  income.  The  new  defense 
effort  is  expanding  our  economy. 
This  imposes  an  additional  load  on 
our  research  and  development  man¬ 
power  and  facilities. 

The  AIR  FORCE 

By  J.  W.  MARCHETTI 

hirevtor  of  liadio  Physics  Research. 

.lir  Force  f'atnhrulffr  Labt»raton*  n 
Catnbridyc,  Mass. 

The  air  force  as  an  organiza- 
tion  is  a  relative  newcomer  to 
the  field  of  basic  research.  During 
the  years  of  World  War  II,  it  leaned 
heavily  on  Office  of  Scientific  Re¬ 
search  and  Development  organiza¬ 
tions  for  getting  its  research  done, 
particularly  in  the  field  of  elec¬ 
tronics.  During  the  past  five  years, 
however,  we  have  had  to  develop  a 
certain  maturity  in  this  field. 

The  signs  are  very  clear  that  this 
maturity  is  indeed  being  realized. 
Only  recently  a  new  command  has 
been  .set  up  called  the  Research  and 
Development  Command.  The  organ¬ 
izational  level  of  this  command  is 
an  indication  of  the  seriousness  at¬ 
tached  to  its  technical  problems  by 
the  Air  Force.  Although  the  new 
command  will  carry  the  primary  re¬ 
sponsibility  for  equipments  needed 
by  our  fighting  airmen,  it  w’ill  also 
be  vitally  interested  in  basic  or 
background  research.  Just  as  in- 
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dustrial  concerns  have  found  that 
aggressive  research  departments 
are  their  best  guarantee  of  sol¬ 
vency  in  periods  five  to  ten  years 
ahead,  so  also  do  we  realize  that  the 
outcome  of  future  wars  may  well 
be  determined  by  the  quality  and 
quantity  of  basic  research  efforts 
during  years  of  peace. 

Distribution  of  Contracts 

The  distribution  of  basic  research 
in  electronics  depends  on  the  loca¬ 
tion  of  personnel  best  fitted  to 
carry  on  that  research.  College 
laboratories  are  the  major  recipi¬ 
ents  of  basic  research  support  and 
usually  such  support  is  on  an  un¬ 
classified  basis.  Industrial  labora¬ 
tories  occasionally  handle  our  basic 
research  problems,  but  only  in  those 
instances  where  the  particular  skills 
desired  happen  to  obtain  in  men 
having  industrial  affiliations.  Ser%'- 
ice  laboratories  are  mainly  dedi¬ 
cated  to  applied  research  and  de¬ 
velopment  engineering.  The  Air 
Force  Cambridge  Research  Labo¬ 
ratory  is  an  example  of  a  labora¬ 
tory  dedicated  entirely  to  research 
in  the  fields  of  electronics  and  geo¬ 
physics.  At  this  laboratory,  no  de¬ 
velopment  work  is  done.  Models  are 
built  on  an  experimental  basis  or 
theoretical  analyses  of  problems 
conducted.  The  choice  between  theo¬ 
retical  or  experimental  approach 
depends  for  the  most  part  on  suit¬ 
ability  to  the  problem  at  hand.  The 
typical  output  of  this  Service  labo¬ 
ratory  is  a  report  telling  how  a  cer¬ 
tain  job  might  be  done  and,  per¬ 
haps,  some  experimental  gear  on 
which  proofs  of  performance  and 
measurements  can  be  made.  The  re- 
■search  output  of  a  Service  labo¬ 
ratory  such  as  this  may  require 
considerable  engineering  before  a 
useful  end  item  is  ready  for  use. 
This  additional  engineering  is  done 
either  by  another  Service  labora¬ 
tory  or  industry. 

Future  Military  Needs 

Military  operations  are  becom¬ 
ing  more  and  more  a  pitting  of 
scientific  skill  against  scientific 
skill.  Under  such  conditions,  the 
easy-to-do  technical  things  arc 
quickly  put  to  the  test  of  battle  and 
further  progress  in  weapons  can 
only  be  made  by  increasing  our 
store  of  basic  knowledge.  In  the 


present  emergency,  one  might  sup¬ 
pose  the  urgency  of  immediate 
equipments  would  relegate  to  the 
background  any  efforts  on  basic  re¬ 
search.  We  do  not  intend  to  follow 
any  such  pattern,  but  will  continue 
the  support  of  basic  things  regard¬ 
less  of  any  emergency  that  may  ob¬ 
tain.  Experience  has  shown  that 
both  basic  and  applied  work  need 
one  another’s  mutual  stimulus,  and 
striking  a  happy  balance  between 
these  two  is  as  important  as  strik¬ 
ing  the  balance  between  theory  and 
experiment. 

One  might  wonder  just  how  the 
line  is  drawn  between  basic  re¬ 
search  to  be  supported  and  research 
that  should  not  be  supported.  There 
is  little  knowledge  of  a  scientific 
nature  which  in  time  of  war  has  no 
military  application.  Practically  all 
knowledge  can  be  used  in  one  way 
or  another  in  a  battle  and  the  sup¬ 
port  thereof.  Drawing  the  line  is  a 
•serious  Service  responsibility.  A 
decision  must  be  made  on  the  basis 
of  potential  usefulness,  cost,  likeli¬ 
hood  of  success,  capability  of  the 
manpower  available,  and  need  for 
security.  It  is  not  our  intent  to 
draw  this  line  so  tightly  that  due  to 
lack  of  breadth  and  scope  of  re¬ 
search  we  will  be  unable  to  do  our 
job  well.  Nor  can  the  Service  draw 
the  line  so  loosely  that  it  will  be 
criticized  for  getting  into  fields  of 
endeavor  that  are  beyond  its  inter¬ 
est  or,  in  fact,  interfering  with  the 
interests  of  others.  In  making  de¬ 
cisions  on  research  we  will  operate 
quite  similarly  to  a  progressive 
business  organization  in  which  the 
profit  motive  has  been  replaced  by 
the  motive  of  contributing  to  the 
national  security  by  assuring  a 
strong  air  arm. 

Electronic  engineers  are  vitally 
needed  by  the  Air  Force  as  they 
are  indeed  needed  by  almost  every¬ 
one  else.  The  present  scarcity  often 
seems  to  be  a  hopeless  situation, 
but  for  those  whose  memory  goes 
back  a  decade  or  so  it  is  difficult  to 
resist  a  silent  chuckle  at  the  young 
graduate  who  cannot  make  up  his 
mind  what  job  to  take  because  he 
has  at  least  three  or  four  to  choose 
from.  At  least  from  his  point  of 
view  it  is  a  healthy  situation  and 
indeed  I  believe  it  is  a  healthy  situ¬ 
ation  since  it  indicates  to  us  that  as 
a  nation  we  are  making  a  concerted 


effort  to  solve  our  technical  prob¬ 
lems,  be  they  in  research,  develop¬ 
ment  or  production  engineering. 
The  -scarcity  of  talent  is  a  real  in¬ 
centive  to  the  more  effective  utiliza¬ 
tion  of  our  pre.sent  manpower.  All 
of  us  must  be  as  effective  as  pos¬ 
sible  regardless  of  the  particular 
field  we  have  chosen. 

Mobilization  Period  Planning 

During  the  past  six  years  a  tech¬ 
nical  type  has  evolved  which  Gen¬ 
eral  Roger  B.  Colton  has  called  a 
“military  engineer”.  He  is  an  un¬ 
usual  sort  of  individual  with  tech¬ 
nical  training  who  knows  in  quite 
some  detail  the  inside  workings  of 
our  military  equipment  and  carries 
around  in  his  mind  an  odd  assort¬ 
ment  of  such  letters  and  numbers 
as  AN742;  JAN7  and  XDQ.  This 
man  is  usually  a  systems  man  and 
his  evolution  indicates  quite  clearly 
the  major  role  of  technical  equip¬ 
ment  in  our  military  operations. 

From  military  engineer  to  tester 
on  the  one  hand  and  research  scien¬ 
tist  on  the  other,  one  will  find 
within  the  Service  the  full  gamut  of 
technical  opportunity.  In  times  of 
stress  the  development  and  produc¬ 
tion  engineering  is  of  course  ex¬ 
panded,  but  very  definitely  not  at 
the  expen.se  of  our  efforts  on  basic 
research  or  applied  research  for 
that  matter.  While  the  nut-and-bolt 
portion  of  our  work  must  expand 
at  a  terriffic  rate,  it  is  quite  true 
that  our  research  effort  gets  only  a 
modest  increase,  but  it  gets  an  in¬ 
crease  nevertheless,  not  curtail¬ 
ment. 

Just  as  we  derive  benefit  from 
spon.soring  basic  research  I  would 
also  like  to  feel  that  the  art  as 
represented  by  its  frontiers  is  also 
advanced  by  this  partnership.  It 
is  rather  the  exceptional  case  today 
when  re.search  can  be  done  with 
“love  and  string  and  sealing  wax”, 
or  an  occasional  “ice  pail”.  More 
often  than  not,  it  reipiires  the  team¬ 
work  of  experienced  men  and  finan¬ 
cial  support  in  excess  of  that  avail¬ 
able  to  private  individuals.  The 
same  forces  which  have-created  the 
large  industrial  laboratory  for  the 
solution  of  these  problems  have  also 
been  responsible  for  the  trend  re¬ 
search  has  taken  in  the  Air  Force. 
We  are  very  definitely  in  research, 
for  its  sake  and  for  our  sake. 
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Martin  P5M-1  Marlin,  latest  design  ol  antisubmarine  flying  boat  built  lor  U.  S.  Nary.  Keel  of  hull  goes  under  water  from  nose  to  tail. 
giTing  greater  stability  when  landing  in  heoey  seas  to  listen  for  submarine  that  has  submerged  alter  being  detected  by  radar  or 

Other  airborne  electronic  equipment 


- Airborne  Submarine 

Reifiit  imiirovemeiits  in  siilnnarine  weapons  and  electronic  equipment,  ami  correspomlin*' 
improvements  in  the  ecpiipment  of  aircraft  desi<:neil  especially  for  deteetinj:  and  sinkinji 
suhmarines.  Sonar  ami  livflrophones  are  earriefl  on  some  air  units 


By  T.  B.  SCHILLO 

Eifctronicft  Fnfjinevr 
The  lilenn  L.  }fartin  <'o. 
Haltimore.  Md. 

> 

SUBMARINE  WEAPONS  anti  etiuip- 
ment  are  improving.  Etptip- 
ment  now  includes  radar,  radar 
search  receivers,  radio  and  radar 
jamming  transmitters,  hydrophones 
and  sonar.  New  torpedoes  have 
longer  ranges  and  are  more  depend¬ 
able.  They  can  be  fired  from  be¬ 
yond  the  range  of  underwater  de¬ 
tecting  devices,  leave  no  tell-tale 
wake  and  are  often  equipped  with 
homing  devices  that  guide  the  tor¬ 
pedo  to  the  sound  made  by  the 
ship’s  propellers. 

The  submarine  itself  now  uses 
the  snorkel  breathing  tube,  so  small 
that  it  practically  defies  radar  de¬ 
tection  yet  permiLs  diesel-engine 
propulsion  while  submerged.  En¬ 
gines  themselves  are  being  im¬ 
proved,  making  it  logical  to  assume 


that  submerged  speeds  will  increase 
to  25  knots.  Furthermore,  if  the 
Walter  closed-cycle  hydrogen-per¬ 
oxide  engine  can  be  cured  of  its 
habit  of  blowing  up,  there  will  be 
no  need  for  air  intake  and  exhaust 
tubes.  This  would  eliminate  the 
snorkel,  our  last  radar  target. 

If  there  should  be  another  full- 
scale  war,  we  can  be  sure  that  the 
submarine  will  be  used  by  both 
sides,  not  only  for  attacks  against 
shipping  and  naval  units  but  also 
for  mine  laying,  as  troop  and  cargo 
carriers,  as  radar  pickets  to  give 
advanced  warning  of  air  raids,  and 
as  guided-missile  launchers. 

Antisubmarine  weapons  and 
equipment  are  improving  too.  In 
addition  to  radar,  we  have  added 
magnetic  airborne  detectors,  sono- 
buoys,  radar  search  receivers,  depth 
charges,  heavy-caliber  guns  and 
rockets  to  antisubmarine  aircraft. 

The  magnetic  airborne  detector 
is  usually  suspended  below  the  air¬ 


plane  by  a  cable  while  sweeping  an 
ocean  area.  Unfortunately,  its 
range  is  so  limited  that  it  is  useful 
only  for  localization  when  a  sub¬ 
marine  is  known  to  be  in  the  vicin¬ 
ity,  or  for  continuous  patrol  of  re¬ 
stricted  areas  like  harbor  entrances 
or  channels. 

Sonobuoys  are  dropped  into  the 
water  in  a  pattern  by  an  airplane 
when  a  radar-sighted  submarine 
submerges.  A  hydrophone  on  each 
sonobuoy  sinks  below  the  surface 
and  a  telescoping  antenna  shoots 
above  the  surface.  The  hydrophone 
picks  up  the  noise  made  by  the 
submarine  propellers,  and  the  unit 
transmits  this  noise  by  radio  to  the 
aircraft  overhead.  Depth  charges 
are  then  dropped  on  or  near  the 
noisiest  sonobuoy. 

In  the  early  hectic  days  of  World 
War  II,  aircraft  were  usually  de¬ 
livered  to  the  Navy  without  special 
equipment.  These  aircraft  were 
.sent  immediately  to  modification 
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New  U.S.  Navy  lonq-range  patrol  plane  tor  photo  reconnaUeance,  mine-laying  and  antisubmarine  duties.  Known  as  the  Martin  P4M-1 
Mercator,  the  plane  carries  let  engines  in  the  same  nacelles  with  the  piston  engines,  to  provide  additional  power  and  speed  tor  take-oil 
and  when  over  the  target  area.  Both  radomes  lace  downward 


Detection  Systems 


centers.  New  equipments  were  be¬ 
coming  available  so  rapidly  that  it 
was  not  possible  to  install  them  for 
optimum  performance  and  ease  of 
operation.  In  fact,  the  end  result 
was  often  a  haphazard  arrange¬ 
ment  of  antennas,  radars,  direction 
finders,  bomb  racks,  searchlights 
and  guns. 

The  aircraft  manufacturers,  and 
especially  their  aerodynamicists, 
were  not  too  pleased  to  find  their 
liroducts  resembling  porcupines, 
with  performance  .seriously  im- 
jiaired  by  all  these  appurtenances. 
As  a  result,  even  before  the  close 
of  hostilities,  the  concejit  of  naval 
aircraft  design  was  changed  to 
that  of  an  integrated  weapon 
especially  configured  for  specific 
missions. 

One  e.xample  of  integration  of 
various  eiiuipment  with  an  aircraft 
is  the  Martin  I’4M  Mercator.  This 
airplane  was  specifically  designed 
for  mine-laying  and  bombing,  and 
is  also  an  effective  antisubmarine 
weapon.  .All  Navy  aircraft  must  be 
versatile.  For  that  reason,  the  Mer¬ 
cator,  with  only  minor  modification, 
can  be  assigned  .secondary  missions 
of  area  search  and  reconnaissance. 
.Mine-laying  missions  require  long 


range  and  heavy  payload,  along 
with  fire  power,  armor,  and  speed 
for  protection  again.st  enemy  air¬ 
craft  and  ground  defenses.  There¬ 
fore,  it  was  decided  to  install  twin 
turrets  fore  and  aft  and  a  deck  tur¬ 
ret.  Provision  was  also  made  for 
waist  guns  although  these  are  not 
normally  carried  in  peacetime.  Al¬ 
lowance  was  made  for  installation 
of  protective  a*mor  i)late  for  the 
engines  and  crew. 

The  radar  antenna  is  enclosed  in 
a  streamlined  radome  aft  of  the  big 
bomb  bay,  and  other  antennas  have 
been  streamlined  or  imbedded  in 
the  ship.  There  are  plastic  sections 
in  the  leading  edge  of  the  wing 
which  act  as  windows  for  these  an¬ 
tennas. 

The  Mercator  appears  to  be  a 
twin  -  engine  airplane.  .Actually 
there  are  two  jet  engines,  one  on 
each  side,  mounted  just  aft  and  be¬ 
low  the  piston  engines.  In  spite  of 
the  Mercator’s  size,  its  take-off  run 
is  surprisingly  short  especially 
when  all  four  engines  are  used. 
Under  many  load  conditions,  only 
the  piston  engines  are  necessary  for 
take-off.  If  all  four  engines  are 
used,  the  jets  are  secured  after 
take-off  becau.se  the  piston  engines 


are  fully  capable  of  producing 
cruising  speed.  The  jets  are  again 
u.sed  over  the  target  area  to  mini¬ 
mize  the  time  spent  in  enemy  terri¬ 
tory  under  fire. 

Another  example  of  .system  en¬ 
gineering  is  the  Martin  P5M  .Mar¬ 
lin.  Carefully  specialized  airplane 
design  combined  with  a  selected 
comi)lement  of  electronic  equip¬ 
ment  make  it  ideal  for  its  primary 
mission  of  submarine  hunting  and 
killing  in  the  open  ocean.  Like  all 
Navy  aircraft,  it  has  secondary 
missions  which  include  air-sea  res¬ 
cue,  transport,  hospital  and  recon¬ 
naissance.  With  only  minor  modifi¬ 
cations,  it  can  perform  any  of  these 
missions. 

The  P5M  hull  has  a  long,  deep 
afterbody  which  permits  it  to  land 
and  take  off  in  heavy  seas. 

Another  forward  step  in  improv¬ 
ing  the  aerodynamics  of  modern 
aircraft  is  seen  in  the  utilization  of 
the  P5M  engine  nacelles.  Depth 
charges  and  torpedoes  which  u.sed 
to  be  suspended  under  the  wings, 
where  they  cau.sed  considerable 
drag,  are  now  housed  in  the  na¬ 
celles,  Antennas  have  likewise  been 
either  streamlined  or  imbedded  to 
improve  over-all  performance. 
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PLANS  FOR  COMPATIBLE 


WHEN  THE  FCC  announced  its 
decision  to  adopt  the  CBS 
field-sequential  color  television  sys¬ 
tem  last  October,  the  Commission 
stated  that  it  would  have  been  pref¬ 
erable  to  adopt  a  compatible  color 
system,  if  such  a  system  had  been 
ready  for  commercial  use.  The  Na¬ 
tional  Television  System  Com¬ 
mittee  (NTSC)  decided,  shortly 
thereafter,  to  set  up  an  Ad  Hoc 
Committee  to  study  compatible  sys¬ 
tems  and  to  draw  up  broad  stand¬ 
ards  on  which  field  tests  mijrht  be 
based. 

The  Committee,  formed  on  No¬ 
vember  20,  19.50,  consisted  of  D.  B. 
.Smith  (Philco),  Chairman,  E.  W. 
Engstrom  (HCA).  T.  T.  Goldsmith, 
.Ir.  (DuMont),  I.  .1.  K:  r  (General 
Electric),  A.  V’.  LouKhren  (Hazel- 
tine).  R.  M.  Bowie  (Sylvania) 
joined  the  committee  later.  The 
committee  members  were  chosen 
to  represent  research  organiza¬ 
tions  active  in  the  development 
of  color  television  systems.  .\.\el  G. 
.Jensen  of  the  Bell  Laboratories 
served  as  observer.  The  Committee 
attended  demonstrations  of  various' 
system  jiroposals  at  the  Hazeltiiie, 
Philco.  DuMont  and  GE  laJK)rator- 
ies  and  at  the  NBC-RC.\  color  test 
facilities  at  Washington.  On  .April 
19,  1951  it  issued  a  unanimous 
report  to  the  NTSC. 

The  report  contains  five  proposed 
color  system  standards,  drawn  in 
broad  terms,  but  omits  any  detailed 
numerical  values,  statinjr  the  latter 
should  be  determined  by  industry 
field  tests. 

The  system  defined  by  the  broad 
standards  will,  in  the  opinion  of  the 
committee  members,  “jirovide  for 
the  maximum  utilization  of  the  ex- 

istinjr  G-mc  channels . (that 

is)  it  will  transmit  the  maximum 
amount  of  information  useful  to 
the  viewer  with  rejrard  to  picture 
clarity,  color  fidelity,  iiicture  bri>rht- 
!iess.  freedom  from  flicker  and 
other  deleterious  etfeets,  of  any 
.system  of  color  television  now 

“Color”  as  herein  InipMos  the 

|»re.M‘!ic»‘  of  hiiKhtiu hue  atui  saturation. 

’hnunaticity”  implies  the  presence  of 
hue  an«i  saturation  <*omponents  only. 


LOCK  SUBCARRIER  <  UNMODULATED) 


RECEIVER  WIDEBAND 


bursts  subcarrier  signals 


FIG.  1 — Block  diagram  of  composite  color  system  as  implied  by  the  broad  standards 
proposed  by  Ad  Hoc  Committee 


known  to  us.” 

Com/Msite  Syxtem 

Essentially  the  proposed  system 
involves  the  transmission  of  a  high- 
quality  black-and-white  picture  sig¬ 
nal  in  accordance  with  the  present 
FCC  standards,  which  carries  the 
brightness  information,  plus  a  sub¬ 
carrier  within  the  video  band  which 
carries  the  color  (chromaticity )  in¬ 
formation.  The  color  subcarrier  is 
so  synchronized  and  modulated  that 
it  causes  minimum  interference 
with  the  brightness  cirmponent. 
Accordingly,  portions  of  the  color 
image  which  appear  predominantly 
in  shades  of  gray  are  substantially 
free  from  interferences  due  to  the 


color  subcarrier,  while  highly- 
colored  portions  of  the  image  show 
dot-structure  to  a  degree  depending 
on  the  degree  of  overlap  between 
the  brightness  carrier  sidebands 
and  the  color  subcarrier  sidebands 
and  the  relative  percentage  of  mod¬ 
ulation.  The  technique  of  utilizing 
a  color  carrier  which  is  an  odd 
multiple  of  half  the  line  scan  fre¬ 
quency  as  proposed  by  Dome  of 
General  Electric  is  utilized  further 
to  reduce  interference.  Observers 
noted  that  this  method  of  transmis¬ 
sion  was  common  to  the  experi¬ 
mental  systems  demonstrated  by 
Hazeltine  (March,  1950),  KC.A 
(December,  1950)  and  Philco 
(February,  1951). 
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COLOR  TELEVISION 


Ad  Hoc  Committee  of  i\TS(]  proposes  broad  standards  for  “composite  system"  nsinp 
hy-passed  monochrome  signal  and  color  snhcarrier.  recommends  industry  conduct  field 
tests  to  establish  such  items  as  chromaticit\  snhcarrier  freipiency.  manipulation  of 
primaries,  details,  color  svnc  metbod  and  bandpass  limits 


The  standards  proposed  by  the 
Ad  Hoc  Committee  as  a  basis  for 
the  industry  field  tests  are  as  fol¬ 
lows  : 

“1.  The  present  FCC  transmis¬ 
sion  standards  for  black-and-white 
television  shall  continue  to  be  used 
for  the  transmission  of  compatible 
color  television. 

“2.  Chromatic  information  shall 
be  transmitted  by  means  of  a  color 
subcarrier  modulated  in  amplitude 
and  phase  with  respect  to  a  refer¬ 
ence  subcarrier  of  the  same  fre¬ 
quency.  The  color  subcarrier  shall 
be  transmitted  simultaneously  with 
the  video  signal  and  during  ojily  the 
video  portion  of  the  composite  sig¬ 
nal. 

“Synchronizin>r  si>rnals  to  trans¬ 
mit  information  concerninfr  the 
reference  subcarrier  shall  be  trans¬ 
mitted  only  duriiifr  the  synchroniz¬ 
ing  and  blankinK  intervals  'f  the 
composite  video  signal. 

“2.1.  To  ensure  practical  invis¬ 
ibility  of  the  color  subcarrier  its 
normal  frequency,  but  not  phase, 
shall  be  related  to  the  horizontal 
scanning  frequency  in  the  followinjr 
manner:  The  color  subcarrier  fre¬ 
quency  shall  be  an  odd  multiple  of 
half  the  horizontal  .scanning  fre¬ 
quency. 

“2.2.  For  standard  operatinR 
conditions,  the  amplitude  of  the 
primary  video  siKual  and  the  ampli¬ 
tude  and  phase  of  the  color  sub¬ 
carrier  shall  l)e  specified  in  terms 
of  a  “proper"  .set  of  taking'  char- 
acteri.stics. 

(Definition:  A  “proper”  .set  of 
taking  characteristics  is  defined  as 
a  set,  each  one  of  which  is  a  linear 
c(»mbination  of  I(H  distribution 
characteristics.) 

“3.  The  color  sync  signal  shall  be 


transmitted  by  means  of  a  burst  of 
the  reference  carrier  superimposed 
on  the  back  porch  following  each 
horizontal  sync  pulse,  in  accordance 
with  the  detail  shown  in  Appendix 
B  (Fig.  2).” 

The  report  does  not  contain  a 
graphical  illustration  of  the  pro¬ 
posed  .system.  The  block  diagram 
shown  in  Fig.  1,  prepared  by 
Electronics,  illustrates  the  basic 
principles.  At  the  upper  left  is  a 
color  camera  which  views  the  ob¬ 
ject  and  produces  three  signals,  cor¬ 
responding  to  a  proper  set  (see 
Standard  2.2  above)  of  three  pri¬ 
mary  colors  (red,  green  and  blue). 
The  camera  scanning  is  controlled 
by  the  sync  generator,  at  the  left, 
which  produces  standard  FCC 
black-and-white  .sync  signals,  and 
generates  the  color  sync  burst  (Fig. 
2)  under  the  control  of  the  color 
subcarrier  generator. 

The  three  color  signals  from  the 
camera  are  pas.sed  through  a  linear 
computer  which  transforms  the 
color  signals  into  another  “proper 


FIG.  2—  Recommended  form  o(  color 
synchronUinq  pulse.  At  left  is  FCC 
standard  horizontal  sync  pulse,  followed 
by  a  sinewave  burst  at  the  chromoticity 
carrier  frequency.  Exact  dimensions  and 
number  of  cycles  In  burst  are  to  be 
established  by  field  test 


.set”  of  color  signals,  related  to  the 
original  camera  output  signals  by 
linear  simultaneous  equations  with 
constant  coetlicients.  This  unit  is 
sometimes  known  as  a  “matrix 
unit”.  Its  purpose  is  to  secure 
color  signals  whose  form  is  better 
adapted  to  transmission,  with  re¬ 
spect  to  signal-to-noise  ratio  for  ex¬ 
ample,  than  the  signals  generated 
by  the  camera. 

The  output  of  the  matrix  com¬ 
puter  consists  of  three  signals,  one 
representative  of  the  brightness 
component,  the  other  two  of  the 
chromaticity  components.  The 
brightness  black-and-white  compo¬ 
nent  is  passed  with  wide  bandwidth 
to  a  control  amplifier  where  it  is 
combined  with  the  sync  signals  and 
the  chromaticity  subcarrier  as 
noted  below. 

The  chromaticity  components  are 
pas.sed  through  low-pass  filters 
(cutoff  frequency  not  specified  in 
the  report,  but  lower  than  that  of 
the  brightness  signal  to  the  chro¬ 
maticity  modulator.  Here  the  chro¬ 
maticity  signals  modulate  the  sub¬ 
carrier  in  amplitude  and  pha.se. 
The  sulK-arrier  itself  is  generated, 
as  shown  at  the  left,  in  a  generator, 
associated  with  the  .sync  generator, 
such  th.at  the  chromaticity  subcar¬ 
rier  freqency  is  an  odd  multiple 
(4.'j.j  or  507)  of  half  the  line-scan¬ 
ning  frecpiency. 

The  output  of  the  chromaticity 
modulator  is  a  sinewave  modulated 
by  the  chromaticity  signals,  in  such 
a  way  that  the  chromaticity  signals 
do  not  interfere  with  each  other 
and  may  be  separated  at  the  re¬ 
ceiver  by  a  .synchronous  detector 
demodulator.  The  chromaticity 
subcarrier  is  then  passed  through 
a  bandpass  filter  which  confines  the 
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signal  to  the  upper  portion  of  the 
video  band. 

At  the  control  amplifier  (upper 
center  of  Fig.  1)  the  black-and- 
white  signal,  the  sync  signal  with 
sub-carrier  bursts  added,  and  the 
modulated  ehromaticity  subcarrier 
are  combined.  The  composite  video 
signal  thereby  produced  is  passed 
to  a  conventional  6-mc  picture 
transmitter  and  the  resulting  r-f 
signal  is  radiated  in  the  usual 
manner. 

.At  the  receiver,  shown  at  the 
bott((m  of  b'ig.  1,  the  r-f  signal  is 
amplified  at  r-f  and  i-f  in  the  usual 
manner  and  demodulated.  The  com¬ 
posite  video  signal  thus  recovered 
is  utilized  in  three  ways:  to  operate 
the  conventional  sync  and  scanning 
circuits;  to  control  (by  means  of 
the  subcarrier  bursts)  the  chroma- 
ticity  demodulator;  and  to  actuate 
a  matri.x  unit. 

At  the  ehromaticity  demodulator 
the  two  ehromaticity  signals  (pre¬ 
viously  mentioned  in  the  descrip¬ 
tion  of  the  transmitter)  are  recov¬ 
ered.  The  ehromaticity  signals 
and  the  composite  video  signal  are 
then  passed  through  a  matrix  unit 
which  performs,  in  principle,  a 
transformation  similar  to  that 
carried  out  by  the  transmitter 
matrix  unit. 

The  transmitter  matrix  and  its 
complementary  receiver  matrix  can 
perform  in  several  ways.  F'or 
instance,  the  transmitter  matrix 
may  deliver  three  color  signals  each 
containing  ehromaticity  and  bright¬ 
ness  information,  or  the  transmit¬ 
ter  matrix  may  deliver  only  two 
ehromaticity  signals  (no  bright¬ 


ness)  plus  a  separate  signal  con¬ 
taining  brightness  alone.  In  either 
case  the  receiver  matrix  must  match 
the  scheme  chosen  at  the  transmit¬ 
ter.  Figure  1  illustrates  the  .scheme 
wherein  brightness  is  held  inde¬ 
pendent  of  ehromaticity  after  the 
transmitter  matrix  and  right  up  to 
the  color  reproducer  it.self  where 
recombination  takes  place  in  the  re¬ 
construction  of  the  picture. 

It  must  be  emphasized  that  the 
diagram  of  Fig.  1  does  not  repre¬ 
sent  a  specific  system,  and  in  par¬ 
ticular  it  does  not  specifically  repre- 
.sent  the  RCA,  Hazeltine  or  Fhilco 
.systems  demonstrated  up  to  the 
present.  It  is  intended  merely  to 
show  in  simple  form  one  embodi¬ 
ment  of  the  elements  of  the  system 
implied  by  the  Ad  Hoc  Committee 
standards  as  stated  in  the  report. 

When  the  propo.sed  compatible 
color  signal  is  used  with  conven¬ 
tional  (existing)  black-and-white 
receivers,  the  ehromaticity  subcar¬ 
rier  has  a  secondary  effect,  and  the 
image  is  produced  es.sentially  by 
the  brightness  black  and  white  por¬ 
tion  of  the  composite  video  signal. 
Moreover,  the  ehromaticity  sync- 
bursts  are  so  located  in  the  sync- 
wave  form  that  they  have  no  effect 
on  the  .scanning  of  conventional 
black-and-white  receivers.  Conse- 
(juently,  when  such  receivers  are 
tuned  to  the  color  transmissions, 
they  produce  images  which  are 
virtually  indistinguishable  from 
those  produced  by  standard  black- 
and-white  transmissions.  The  prin¬ 
cipal  difference,  in  the  black-and- 
white  reproduction  of  the  color 
signal,  is  the  presence  of  a  dot 


structure  in  portions  of  the  image 
corresponding  to  highly  colored 
parts  of  the  subject.  The  visibility 
of  this  dot  structure  depends  on  the 
relative  amplitude  of  the  chroma- 
ticity  subcarrier  sidebands  and  the 
degree  of  overlap  between  the  band¬ 
pass  regions  assigned  to  the  bright¬ 
ness  and  ehromaticity  sidebands. 
Among  the  important  points  to  be 
establi.shed  in  the  field  testa  are 
the  amplitude  and  bandpass  limits 
which  represent  the  optimum  com¬ 
promise  between  faithful  color 
transmission  and  the  (piality  of 
compatible  reception  on  black-and- 
white  receivers. 

Future  Plans 

The  committee  expressed  the 
hope  that  various  organizations  in 
the  industry  would  undertake  field 
tests  within  the  scope  of  the  pro¬ 
posed  standards,  and  recommended 
that  NTSC  set  up  a  program  to  co¬ 
ordinate  the  tests  and  to  publish 
the  results  to  interested  industrial 
and  governmental  agencies. 

Several  companies  indicated  to 
the  committee  their  intention  to  con¬ 
duct  such  tests  and  gave  details  in 
an  appendix  to  the  report.  The  Du¬ 
Mont  Laboratories  stated  that  they 
would  conduct  color  tv  tests  on  sta¬ 
tion  KE2XDN,  Passaic,  N.  J.  on 
()08-614  me  and  station  KE2XI)R, 
New  York,  N.  Y.  on  708-714  me.  In 
addition,  station  WARD  in  New 
York,  channel  5,  would  be  available 
during  off  hours  for  experimental 
transmission  of  compatible  color 
images,  upon  proper  authorization 
from  the  FCC.  The  General  Elec¬ 
tric  Company  stated  that  it  would 


PEAK  Of  SrNC 


Blanking  level 


^MITE  level 


ZERO  OUTPUT 


FIG.  3 — Color  sync  pulies  used  by  Philco  (A)  and  RCA  (B)  during  field  tests 
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NEW  PANELS  OF  NTSC 

Chairman  Vice  Chairman 

Panel  11.  Subicctive  Aspects  of  Color 

A.  N.  Goldsmith  D.  E.  Hyndmon,  Eostmon  Kodoh 

Panel  12.  Color  System  Analysis 

D.  G.  Fink,  Electronics  A.  G.  Jensen,  Bell  Lobs. 

Panel  13.  Color  Video  Standards 

A.  V.  Loughren,  Haieltine  W.  T.  Wintringhom,  Bell  Lais. 

Panel  14.  Color  Synchroniiing  Standards 
D.  E.  Harnett,  General  Electric  M.  R.  Briggs,  Westinghouse 

Panel  IS.  Compatibility 

D.  E.  Noble,  Motorola  Rinoldo  OeColo,  Admiral 

Panel  16.  Field  Testing 

T.  T.  Goldsmith,  DuMont  Lobs.  G.  E.  Gustofson,  Zenith 

Panel  17.  Network 

Frank  Mors,  A.B.C.  R  E.  Shelby,  N.B.C. 

Panel  18.  Coordination 

D.  B.  Smith,  Philco  I.  J.  Koor,  General  Electric 

Panel  19.  Definitions 

R.  M.  Bowie,  Sylvonia  M.  W.  Baldwin,  Jr.,  Bell  Lobs. 


provide  a  uhf  transmitter  at  Syra¬ 
cuse,  New  York  which  would  oper¬ 
ate  in  accordance  with  the  proposed 
standards  of  the  Ad  Hoc  Commit¬ 
tee.  Home-type  receivers  would  be 
constructed  and  operated  in  the 
Syracuse  area  for  sufficient  time  to 
accumulate  the  required  field-test 
data. 

The  Hazeltine  Corporation  stated 
that  color  television  signals  would 
be  available  at  their  laboratory  at 
Little  Neck.  N.  Y.,  although  it  was 
not  stated  whether  the  signals 
would  be  put  on  the  air.  Among  the 
types  of  signal  to  be  tested  was 
the  original  RCA  proposal,  with 
red,  green  and  blue  signals  hav¬ 
ing  equal  weighting  and  equal 
phase  intervals,  with  color  subcar¬ 
rier  frequency  of  3.58  me.  This  sig¬ 
nal  is  essentially  that  demon¬ 
strated  by  RCA  in  December,  1950 
at  Washington.  A  second  system  to 
be  tested  would  employ  the  modi¬ 
fied  constant-luminance  signal  de¬ 
veloped  by  Hazeltine,  in  which  the 
color  signals  are  weighted  in  ap¬ 
proximate  proportion  to  their 
luminance,  with  unequal  phase  in¬ 
tervals,  with  a  90-degree  change  in 
the  subcarrier  phase  on  odd  fields, 
and  with  various  color  signal  inten¬ 
sities  relative  to  the  brightness  sig¬ 
nal  intensity.  Also  tested  would 
be  the  use  of  oscillating  color 
sequence  (red,  green,  blue  on  even 
fields;  red,  blue,  green  on  odd 
fields)  at  color  subcarrier  fre¬ 
quencies  of  3.58  and  3.99  me. 

The  Philco  Corporation  descril)ed 
the  compatible  color  system  cur¬ 
rently  being  tested  at  station 
WPTZ,  Philadelphia  (channel  3) 
between  9:00  and  10:30  a.m.,  Mon¬ 
day  through  F’riday.  This  is  the 
so-called  “X-Y-Z”  system  de.scribed 
by  Philco  engineers  at  the  IRE  con¬ 
vention  last  March.  The  brightness 
signal  is  of  high  definition  and  is 
represented  by  the  Y  black-and- 
white  or  brightness  coordinate  in 
the  l.C.I.  system  of  color  specifica¬ 
tion.  Two  color-difference  signals 
(rather  than  the  three  shown  in 
Fig.  1),  proportional  to  A'-F  (red- 
minus-brightness  and  0.33  (Z-Y) 
(blue-minus-brightness)  are  im¬ 
posed  in  quadrature  on  the  color 
subcarrier.  The  subcarrier  fre¬ 
quency  is  3.583125  me,  which  is 
the  455th  multiple  of  half  the  line¬ 
scanning  frequency.  The  subcarrier 


burst  used,  shown  in  Fig.  3A, 
consists  of  seven  cycles,  phased  to 
correspond  with  the  pha.se  of  the 
0.33  (Z-Y)  component.  The  subcar¬ 
rier  pha.se  is  shifted  90  degrees  on 
alternate  fields,  returning  to  refer¬ 
ence  phase  during  the  intervening 
fields. 

Test  transmissions  over  the 
NBC-RCA  transmitter  in  New 
York,  station  KE2XJV  iWNBT, 
channel  4)  were  planned  during  off 
hours  and  have  since  begun.  The 
color  subcarrier  is  3.583125  me,  as 
in  the  Philco  transmissions.  In  ad¬ 
dition,  it  was  planned  to  test  the 
frequency  3.992625  me  (the  507th 
multiple  of  half  the  line  scanning 
frequency)  following  investiga¬ 
tions  of  receiver  i-f  characteristics 
and  the  effect  of  o.scillating  the 
color  sequence. 

The  color  sequence  is  green,  red, 
blue  on  one  set  of  alternate  fields, 
blue,  red,  green  on  the  intervening 
fields,  the  reversal  to  be  accom¬ 
plished  by  interchanging  the  blue 
and  red  sampling  signals.  Three 
color-difference  signals,  with  equal 
weighting  and  at  equal  phase  inter¬ 
vals,  are  employed. 

The  subcarrier  burst  of  the  RCA- 


NBC  tests,  shown  in  Fig.  3B  con- 
si.sts  of  nine  cycles,  plus  or  minus  1 
cycle.  The  color  difference  signals 
contain  information  having  a  flat 
spectrum  out  to  2  me,  and  a  grad¬ 
ual  slope  to  30  db  down  at  the 
sampling  frequency.  The  by-passed 
black-and-white  signal  is  flat  to  3 
me  and  drops  off  6  db  at  4  me.  The 
camera  taking  characteristics  are 
such  as  to  produce  proper  color  re¬ 
production  on  a  receiver  color  re¬ 
producer  having  the  following  pri¬ 
mary  colors:  red  —x  =0.678,  y  = 
0.322;  green  —  x  =  0.204,  y  = 
0.732;  blue  -x  =  0.146,  y  =  0.088. 

In  releasing  the  report,  W.  R.  (1. 
Baker,  Chairman  of  the  NTSC, 
stated  that  the  proposed  standards 
were  not  'intended  for  submission 
to  the  FCC  but  were  designed  to 
serve  as  a  basis  for  cooperative  in¬ 
dustry  field  tests.  When  the  remain¬ 
ing  questions  are  settled  by  these 
tests,  over  the  period  of  the  next 
several  months,  definite  numerical 
proposals  for  a  full  set  of  compat¬ 
ible  color  standards  would  be  de¬ 
vised  and  offered  for  the  approval 
of  the  industry,  through  NTSC, 
prior  to  submission  to  the  FCC. — 
D.G.F. 
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War-Emergency  Operation 


WOR  has  no  trouble  shifting  frequency  on  its  emergency  Western  Eieclric 
transmitter  (aboTe).  Some  other  broadcasters  will  find  the  )ob  difficult 


IN  KVKRY  RKt'KNT  period  of  na¬ 
tional  or  local  emergency,  the 
broadcast  stations  have  played  an 
important  part  in  keeping  the  pub¬ 
lic  informed  and  in  maintaining 
morale.  At  present,  as  during  W_orld 
War  II,  the  chief  concern  is  their 
possible  .secondary  role  as  naviga¬ 
tion  aids  to  enemy  aircraft.  Re¬ 
cently.  the  F'ederal  Communications 
Commission,  acting  as  the  appro¬ 
priate  gttvernment  agency  for  the 
several  agencies  concerned,  out¬ 
lined  the  problem  to  the  broadcast¬ 
ers  with  one  possible  solution. 

For  the  broadcasters,  the  plan  in¬ 
dicates  in  a  general  way  how  they 
will  operate  their  transmitters  and 
what  their  program  fare  must  be 
during  an  alert.  Whether  they  will 
operate  at  all  depends  upon  their 
desire  to  cooperate  in  the  overall 
system.  .\t  present,  there  is  no 
plan  for  the  operation  of  television 
or  freipiency-modulation  transmit¬ 
ters  after  they  have  sent  their 
initial  warning  message.  Only 
amplitude-modulation  transmitters 
are  considered  for  alert  operation. 

The  engineering  details  are  more 
complex  and  many  of  them  should 
not  be  freely  revealed.  However, 
the  present  plan  has  been  designed 
to  furnish  at  least  a  minimum  of 


fairly  good  broadcast  reception  to 
most  parts  of  the  country  and  to 
deny  navigational  information  to 
aircraft  equipped  with  any  type  of 
modern  direction-finding  equip¬ 
ment.  Its  nature  is  such  that  even 
if  every  single  detail  of  the  opera¬ 
tion  were  known,  direction  finders 
would  still  be  unable  to  use  the  sig¬ 
nals.  Only  widespread  sabotage 
and  enemy  control  of  the  broadcast 
plant  can  compromise  the  system. 

Synchronous  Frequency 

The  basis  of  the  plan  is  operation 
by  all  participating  stations  upon  a 
common  or  synchronous  frequency. 
Provided  each  transmitter  main¬ 
tains  a  tolerance  of  ±20  cycles  (as 
pre.sently  required  under  normal 
service)  great  difficulty  is  experi¬ 
enced  in  obtaining  a  line  of  position 
with  d-f  equipment.  And  broadcast 


reception  of  a  common  program  is 
excellent.  In  actual  practice,  sta¬ 
tions  can  be  grouped  on  a  geo¬ 
graphical  basis  using  two  or  more 
common  frequencies  throughout  the 
country.  By  this  means,  a  greater 
number  of  programs  (appropriate 
to  the  various  areas)  can  be  pre- 
.sented,  one  to  a  group,  with  good 
reception  in  the  coverage  areas  of 
each  group.  Navigational  informa¬ 
tion  is  only  very  slightly  enhanced 
using  several  common  frequencies. 

It  is  known,  however,  that  a 
modern  automatic  direction  finder 
will  indicate  the  direction  of  the 
strongest  signal  in  a  common-fre¬ 
quency  group.  Given  sufficient 
time,  or  with  the  aid  of  espionage, 
an  aircraft  could  eventually  de¬ 
termine  the  location  of  the  strong¬ 
est  signal  and  from  that,  the  orien¬ 
tation  of  the  desired  target. 

Sequential  and  Pulsating 

To  overcome  the  vulnerability  of 
simple  common-frequency  operation 
two  other  techniques  can  be  added, 
either  of  which  practically  elim¬ 
inates  compromising  the  system  for 
military  security.  These  techniques 
have  been  termed  sequential  opera¬ 
tion  and  pulsating  power  operation. 
It  should  be  remembered  that  in 
every  case,  each  station  in  a  com¬ 
mon-frequency  group  transmits  ex¬ 
actly  the  same  program  from  a  com¬ 
mon  source. 

Common-frequency  sequential  op¬ 
eration  requires  that  each  station 
of  a  cluster  or  group  operate  inter¬ 
mittently  for  about  a  minute.  As 
the  first  station  leaves  the  air, 
another  immediately  comes  on. 
Ideally,  the  sequence  in  which  the 


-  BROAD  PROBLEM  - 

The  problem  of  how  to  deny  navigotional  aid  to  enemy  oircroft  in  the  event  of 
war  is  tremendous.  Just  how  complex  it  is  becomes  opporent  to  anyone  glancing 
at  an  aeronautical  chart,  or  listening  for  a  quarter  hour  to  airways  ccmmunications 
channels.  How  can  we,  for  example,  silence  radio  ranges,  beacons,  loran  and  all 
the  rest  without  jeopardizing  our  own  transportation  at  sea  and  in  the  air? 

Making  a  minimum  a-m  broadcast  service  available  at  all  times  without  offering 
aid  and  comfort  to  the  enemy,  and  his  missiles,  is  a  small  part  of  the  whole  task. 
The  editors  hope  that  this  article  may  stir  up  ideas  applicable  to  other  services 
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of  Bioadcast  Stations 


Stations  in  the  a-ni  band,  which  have  proved  our  best  source  of  public  information  during 
disaster  and  flood,  must  remain  on  the  air  for  Civilian  Defense.  How  to  prevent  their 
being  used  as  targets  for  enemy  missiles  during  an  alert  is  explained 


Chain  oi  command  (or  alert  warninqi  Irom  ait  daiense  control  canters  ria 
bosic-kay  and  relay-kay  broadcast  stations  to  satellites.  Solid  lines  are  tele¬ 
phone;  broken  lines  are  radio  links.  Circles  represent  stations  in  common- 
frequency  qroups 


stations  follow  one  another  should 
be  varied.  It  will  probably  be  neces¬ 
sary  during  the  initial  stages  of  the 
plan  for  each  station  to  be  manually 
controlled  and  remain  on  the  air 
for  as  long  as  two  minutes.  Tests 
show  that  transmi.ssion  periods  of 
less  than  half  a  minute  result  in 
greater  deception.  Eventually,  elec¬ 
tronic  equipment  may  be  available 
so  that  the  group  sequence  can  be 
controlled  from  a  central  point. 

Pulsating  operation  can  be  em¬ 
ployed  either  by  single  stations  or 
groups  of  stations  and  requires  re¬ 
ducing  the  output  power  of  the 
transmitter  over  a  10-to-l  ratio, 
preferably  in  periods  varying  from 
less  than  half  a  minute  to  not  more 
than  a  minute.  It  will  obviously  be 
quite  a  trick  to  reduce  power  from 
a  50-kilowatt  transmitter  down  to 
5  kw  and  this  technique  may  not  be 
applicable  in  many  cases.  However, 
it  is  planned  generally  to  limit  alert 
power  to  5  kw  in  order  to  equalize 
signal  strengths.  Under  common- 
frecpiency  pulsating  operation  it 
may  often  be  possible  for  stations 
in  adjacent  towns  or  citie.s,  if  not 
too  close  together,  to  transmit  dif¬ 
ferent  program  material. 

Overall  Plan 

The  block  diagram  gives  a  repre¬ 
sentative  picture  of  the  various  sta¬ 
tion  interconnections  that  would  be 
necessary.  Orders  originate  in  the 
various  air-defense  control  centers, 
but  their  implementation  will 
largely  reside  in  the  basic  key  .sta¬ 
tions  and  the  relay  key  stations. 
Programs  and  control  signals  or 
orders  will  progress  to  each  indi¬ 
vidual  station  by  any  one  means  or 
combination  of  several  means,  in¬ 
cluding  land-line  and  direct  pickup 
of  broadcasts. 

While  there  is  presently  no  com¬ 
pulsion  for  any  broadcaster  to  enter 


into  these  plans,  it  is  obvious  that 
the  effectiveness  of  the  system  in¬ 
creases  directly  with  the  number  of 
stations  in  a  group.  Therefore,  it 
might  be  neces.sary  for  the  FCC  to 
draft  certain  broadcast  facilities. 
It  is  likewise  apparent  that  the  plan 
will  cost  money.  Estimates  vary 
from  about  $500  for  a  small  station 
to  many  times  this  amount  for  the 
big  ones.  Costs  of  new  crystals  and 
ovens,  frequency  changing  systems, 
antenna  switching  and  retuning 
mechanisms  running  into  many 
dollars  will  be  paid  for  by  the 
broadcasters,  according  to  the  plan. 
In  addition,  each  station  must  pro¬ 
vide  itself  with  an  alert  receiver  to 
supplement  wire  lines.  Since  non- 
directional  operation  will  be  used 
during  the  alert,  it  may  be  less  ex¬ 
pensive  to  use  existing  auxiliary 
antennas  or  even  to  erect  simple 
antennas  where  switching  off  all 
but  one  tower  of  a  directive  array 


might  prove  cumbersome  and  ex¬ 
pensive. 

The  block  diagram  indicates  that 
a  large  number  of  permanent  tele¬ 
phone  lines  and  additional  toll  calls 
will  be  required  just  to  set  up  the 
sy.stem  and  rehearse  operations. 
The.se  facilities  will  be  paid  for  by 
the  government. 

Operation  of  television  and  f-m 
stations  (as  well  as  i.solated  a-m 
stations)  will  be  a  matter  for 
further  study.  The  former  classes 
of  stations  are  generally  operated  in 
the  heart  of  a  city  and,  as  is  partic¬ 
ularly  true  of  the  Empire  State 
installations  in  New  York  City, 
present  an  excellent  target  under 
normal  conditions  of  service.  Be¬ 
sides,  in  the  event  of  widespread 
power  failures  their  utility  would 
be  limited  because  there  are  so  few 
automobile  or  battery  operated  tv 
and  f-m  receivers  in  the  hands  of 
the  public. 
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Electronic  Protection 


Central  station  in  which  alarm  and  supervisory  signols  irom  subscriber's  premises  are  received  and  recorded 


T')I)AY,  the  United  States  is  fac¬ 
ing  much  the  same  situation  as 
in  the  early  years  of  World  War  II. 
Kvery  effort  is  beintr  made  to  cut 
down  any  possibility  of  work  sfoj)- 
pajres  in  war  plants.  The  electronic 
industry,  through  the  establish¬ 
ment  of  .security  safejniards  in  the 
physical  plant  of  each  industrial 
concern,  can  have  a  far-reachiny 
effect  on  this  security  program. 

Durinjr  World  War  II,  the  coun¬ 
try  embarked  on  a  wholesale  pro- 
j-M’am  of  plant  protection,  both  Gov¬ 
ernmental  and  industrial.  New 
concepts  of  plant  protection  were 
developed  and  the  use  of  protective 
equipment  toKether  with  normal 
jruard  forces  became  es.sential  in 
order  that  manpower  be  spared  and 
the  same  ultimate  plant  .safety  con¬ 
ditions  obtained. 

In  F'ebruary  1942',  a  review  of 
electronic  intrusion-detection  sys¬ 
tems  was  presented  in  El.EfTR().N- 
ics.  This  article  pointed  out  how 
detection  systems  mijrht  be  em¬ 
ployed  to  improve  plant  security 
conditions. 

Early  equipment  involved  crudely 
constructed  manual  and  semiauto¬ 
matic  alarm-initiating  devices  from 
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which  signals  originated  and  were 
sent  over  simple  signaling  circuits 
to  approi)riate  remote  annunciation 
points.  These  early  “switches” 
were  sometimes  supplemented  by 
time-clock  equipment  which  added 
a  measure  of  safety  against  failure 
of  patrols  or  guards  to  regularly 
send  signals  while  making  their 
rounds. 

Branching  out  from  this  funda¬ 
mental  watchman  type  of  circuit, 
additional  “switches”  were  in¬ 
stalled  at  points  of  entry,  such  as 
windows,  doors,  and  skylights. 
Such  switches  were  connected  to  re¬ 
mote  annunciating  points  to  give 
warning  of  entry  ahead  of  the  time 
an  intruder  actually  completed  his 
entrance.  Later,  windows  them- 
.selves  were  supplied  with  metal-foil 
circuits  and  barriers  of  dowel 
screening  were  installed  over  sky¬ 
lights  and  vulnerable  wall  and  door 
areas.  h'loor  traps  consisting  of 
switches  actuated  by  trip  cords 
stretched  about  the  premises 
further  complicated  the  life  of  an 


intruder  who  had  successfully 
avoided  any  of  the  previously  men¬ 
tioned  entrance  barriers. 

Complete  enclosures  such  as 
safes  and  vaults  had  similar  pro¬ 
tective  devices  applied  to  their 
doors  and  any  duct  openings.  These 
devices  were  supplemented  in  more 
recent  years  by  vibration,  tempera¬ 
ture  and  air-pressure-operate<i  de¬ 
tecting  equipment. 

With  very  few  exceptions,  all  the 
early  protective  devices  were  con¬ 
nected  into  simple  d-c  .series  cir¬ 
cuits  usually  terminating  in  a  relay 
or  similar  device.  Dry-cell  batteries 
were  often  used  to  power  the 
system. 

The  use  of  vacuum  tubes  as  op- 
po.sed  to  simple  d-c  relay  circuits, 
played  a  prominent  part  in  subse¬ 
quent  development  work.  The  the¬ 
ory  of  the  newer  developments  was 
to  provide  equipment  which  would 
signal  the  approach  of  an  intruder 
before,  rather  than  after,  an  attack 
upon  a  premises  had  begun.  As  in 
the  early  stages  of  World  War  II 
and  now,  this  latter  consideration 
is  of  particular  importance  in  the 
control  of  sabotage. 

One  of  the  first  developments  in 
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for  War  Plants 

Eleotronic  devices  offer  increased  protection  against  hurjilary  and  sabotage  in  plants 
engaged  in  military  production.  Advanced  design  in  photoelectric,  capacity-alarm  and 
sound-detection  systems  as  well  a^  prop«>sed  boundary  protection  systems  are  discussed 


the  early  19S0’s  was  the  photoelec¬ 
tric  intrusion  -  detection  system. 
In  the  system,  a  beam  of  lijrht  pro¬ 
jecting  from  a  light  source  to  a 
light  detector  or  receiver  was  ar¬ 
ranged  to  actuate  a  local  or  remote 
signal.  At  first,  relatively  crude 
phototubes  were  worked  to  their 
output  limit  in  order  to  drive  deli¬ 
cate  intermediate  control  relays 
connected  directly  into  phototube 
circuits.  Maximum  useful  beam 
range  rarely  exceeded  twenty  feet. 

Makers  of  most  modern  photo¬ 
electric  detection  equipment  u.se 
.standard  prefocused  or  sealed-beam 
lamps  of  high  candle  power,  usually 
modified  to  insure  long  life.  Lenses 
used  at  both  projector  and  receiver- 
detector  are  usually  of  the  plano¬ 
convex  or  biconvex  type  mounted 
singly  unless  .particularly  sharp 
beam  patterns  are  needed.  In  the 
latter  case,  multielement  len.ses  are 
sometimes  employed.  Focusing  ad¬ 
justments  are  provided  to  make  for 
easy  maintenance  and  adjustment 
at  time  of  installation  and  after. 

Improvements  in  phototube  man¬ 
ufacture  at  the  present  time 
allow  the  industry  to  use  eith(  r 
photoemissive  or  photoconductive 
anode  surfaces  with  photocells  of 
the  cesium  oxide  or  lead-sulphide 
type,  respectively.  Higher  outputs 
gained  when  using  the  photocon¬ 
ductive  cell  give  a  system  added 
sensitivity  and  wider  range  of  light 
frequency  acceptance.  The  latter 
means  that  filtered  light,  normally 
used  in  systems  extending  into  the 
infrared  range  for  only  a  very 
short  portion  of  the  spectrum  in 
early  models,  can  now  be  success¬ 
fully  accepted  over  a  wide  range 
of  infrared  light  because  of  the  tre¬ 
mendously  increa.sed  spectral  re¬ 
sponse  of  the  photocell  itself. 
Increased  knowledge  in  the  design 


of  filters  makes  the  cell  and  the  fil¬ 
ter  itself  compatible. 

Beam  Lengths 

Actual  beam  lengths  u.sed  today 
in  commercial  and  Government  in¬ 
door  applications  do  not  often  ex¬ 
ceed  200  feet.  Present  day  design, 
however,  permits  extension  of  such 
beams  to  .several  times  this  distance 
by  the  use  of  mirrors,  if  neces.sary. 
Interfering  objects  and  other  im¬ 
pediments  normally  found  indoors 
frequently  prevent  installation  of 
single  beams  over  the.se  longer  dis¬ 
tances.  It  is  usually  found  more 
practical  to  break  up  the  beam  pat¬ 
tern  using  more  than  one  set  of 
light  source  and  light  detector-re¬ 
ceiver. 

Not  long  after  photoelectric- 
beam  intrusion-detection  equip¬ 
ment  became  a  reality,  it  was  found 
nece.ssary  to  establish  .some  -sort  of 
guide  relating  to  the  speed  of  op¬ 
eration  expected  of  the  system  to 
successfully  detect  normal  intru¬ 
sion.  The  guide  was  established  by 
trial  and  error  through  tests  made 
by  reputable  manufacturers  and 
was  subsequently  adopted  by  the 
Underwriters’  Laboratories  as  a 
standard.  The  standard  states  that 
the  speed  of  operation  of  the  equip¬ 
ment  generally  must  be  such  that  at 
their  least  sensitive  settings,  photo¬ 
electric  detecting  equipment  must 
initiate  a  signal  when  a  cylindrical 
object  six  inches  in  diameter  with 
its  axis  and  direction  of  motion 
perpendicular  to  the  beam  axis, 
travels  through  the  beam  at  a  speed 
of  8.8  feet  per  second  (six  miles  per 
hour)  or  less. 

The  d-c  amplifiers  used  in  the 
.static-beam  photoelectric  systems 
(in  contrast  to  the  modulated  type) 
generally  employ  a  single  stage, 
single  tube  or  two  tubes  to  provide 


the  necessary  gain  in  an  average 
installation.  These  must  be  a  com¬ 
promise  between  sensitivity  and 
stability:  exce.ssive  amplification 
renders  systems  susceptible  to  pa¬ 
ralysis  or  triggering  by  slight  vari¬ 
ations  in  ambient  light.  The  limit¬ 
ing  effect  of  ambient  light  is 
frequently  minimized  by  placing 
hoods  over  the  projector  and  de¬ 
tector-receiver  len.ses.  Masking  of 
the  phototubes  them.selves  within 
the  detector-receiver  unit  is  effec¬ 
tive  and  serves  to  exclude  extrane¬ 
ous  light  from  the  phototuV)e  and  to 
confine  energy  reaching  the  light- 
sensitive  surface  as  much  as  pos¬ 
sible  to  that  originating  at  the 
projector  unit. 

The  masking  de.scribed  has  an 
additional  feature  of  making  it  dif¬ 
ficult  for  intruders  to  paralyze 
photoelectric  .systems  by  shining 


Outdoor  photoolociric  protoction  oi 
Atotolc  Energy  Commiition  Building 
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flashlight  beams  and  other  outside 
light  sources  into  the  phototube  to 
hold  the  circuit  in  the  standby  posi¬ 
tion.  The  angle  at  which  light  must 
enter  to  keep  the  circuit  in  its  nor¬ 
mal  operative  condition  is  also 
<iuite  critical. 

The  difficulty  of  maintaining  ac¬ 
curate  beam  alignment  is  multi¬ 
plied  by  mirrors,  particularly  when 
beam  distances  are  extended  to  con¬ 
siderable  lengths.  To  avoid  mis¬ 
alignment,  the  general  practice  is  to 
mount  mirrors  in  rigid  frames, 
supported  by  strong  brackets  fas¬ 
tened  to  the  floor  instead  of  to  the 
walls. 

While  the  light  reflection  loss  in¬ 
troduced  by  mirrors  is  normally 
not  more  than  15  to  20  percent  with 
a  silver-backed  mirror,  mo.st  com¬ 
panies  increa.se  that  loss  factor  to 
as  much  as  50  percent  in  establish¬ 
ing  maximum  beam  distances  when 
mirrors  are  u.sed.  In  such  ca.ses,  the 
mirrors  cut  down  the  basic  units  re- 
(|uired  to  protect  a  given  area  but 
introduce  beam  length  reductions 
which  may  l)e  impractical  and  un¬ 
economical.  It  is  generally  not 
recommended  that  mirrors  be  called 
upon  to  reflect  beams  at  angles 
greater  than  45  degrees  with  re¬ 
spect  to  their  surfaces  (90-degree 
angle  between  incoming  and  outgo¬ 
ing  beams).  Even  at  smaller  angles, 
the  loss  is  sufficient  to  warrant 
1  some  reduction  in  beam  throw  rat¬ 

ings  for  each  successive  reflection. 

The  50-i)ercent  loss  factor  men- 
s  tioned  is  considered  practical 

because  of  the  major  problem  of 


dust  forming  on  mirror  surfaces 
and  its  con.sequent  reduction  in  the 
reflecting  characteristics  or  reflect¬ 
ing  ability  of  the  mirror.  Cowls  and 
shades  are  often  placed  on  photo¬ 
electric  equipment  and  mirrors  to 
reduce  the  dust  formation.  Often  it 
is  found  more  economical  to  use 
multiple  or  duplicate  sets  of  equip¬ 
ment  rather  than  to  try  to  extend 
a  single  set  of  equipment  in  beam 
length  by  the  use  of  a  mirror.  This 
is  economically  practical  because  of 
the  comparatively  low  cost  of  static 
beam  equipment. 

Most  companies  today  limit  the 
u.se  of  static  beam  equipment  to  in¬ 
door  applications  because  of  the 
serious  paralyzing  effects  of  ambi¬ 
ent  light  from  the  sun  and  other 
sources  on  the  receiving  equipment. 

Modulated  Light 

To  protect  a  perimeter  ade¬ 
quately  against  unlawful  intrusion 
outdoors,  the  modulated-light  type 
of  photoelectric  equipment  is  em¬ 
ployed.  Long-range  coverage  is 
possible  with  modulated  devices 
and  is  important  when  considering 
the  protection  of  fence  perimeters 
for  industrial  plants  engaged  in  the 
production  of  war  material.  Some- 
_  times  where  long  beams  are  re- 
cpiired  indoors,  outdoor  equipment 
of  the  modulated  type  may  be  used 
to  gain  distances  not  attainable 
with  the  static  type. 

Most  modulated-beam  .systems 
use  projector  units,  lamps,  optical 
filters  and  lenses  similar  to  those 
found  in  static-beam  systems.  One 


such  sy.stem  is  electronically  modu¬ 
lated  rather  than  mechanically 
modulated  and  u.ses  low-power  light 
output,  with  con.sequent  limitation 
on  beam  distance.  To  return  to  the 
preponderance  of  modulated  sys¬ 
tems  now  on  the  market,  100  per¬ 
cent  modulation  is  accomplished  by 
the  use  of  a  suitable  interrupter  in- 
terpo.sed  between  the  lamp  and  the 
lens  and  rotating  at  a  predeter¬ 
mined  rate.  The  prime  mover  for 
the  modulator  is  usually  a  small 
.synchronous  motor  and  the  modu¬ 
lator  is  designed  to  interrupt  the 
beam  somewhere  between  500  and 
1,000  times  a  second. 

Energy  received  by  the  photo¬ 
tube  is  amplified  and  an  audio 
band-pass  filter  tuned  to  the  modu¬ 
lation  frequency  is  included  in  the 
amplifier.  The  receiver  is  sensitive 
only  to  the  frequency  of  the  modu¬ 
lated  light  and  the  final  rectifier 
stage  of  the  amplifier  converts  the 
received  impulses  into  power  with 
which  a  d-c  signal  relay  may  be 
operated. 

As  long  as  sufficient  light  inten¬ 
sity  is  received  by  the  phototube  to 
.satisfy  its  threshold  operating  re¬ 
quirements,  comparatively  wide 
variations  in  ambient  light  inten¬ 
sity  do  not  paralyze  or  trigger  the 
system  becau.se  amplification  occurs 
only  at  the  critical  modulation  fre¬ 
quency.  Relay  current  may  be  held 
within  desirable  limits  by  incorpo¬ 
rating  some  form  of  avc  in  the 
amplifier  circuit  to  render  the  sys¬ 
tem  still  more  tolerant  to  the  effects 
of  transient  increases  or  decreases 


Insid*  photoelectric  protection  oi  warehouse.  Two  liqht  sources 
are  shown  at  right  angles.  Beams  protect  entire  row  oi 
windows  which  run  the  complete  length  oi  both  walls 


A  second  location  in  the  same  warehouse.  Here,  two  photocell 
receivers  are  mounted  at  right  angles.  Beams  reach  the  receivers 
Irom  light  sources  located  at  the  other  ends  oi  both  walls 
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FIG.  1  -Block  diaqram  lor  outdoor  capacity-tTPO  Intrusion  detec¬ 
tion  system  oi  the  type  shown  in  Fiq.  2 


FIG.  2 — Detail  oi  capacity  alarm  antenna  wires  on  rooi.  showing 
counterpoise  and  wire-tension  springs 


in  liKht  intensity.  The  sy.stem  is 
then  insensitive  to  lijrht  from  the 
sun,  a  flashlight  or  modulated  light 
at  other  frequencies. 

Continuous  trouble-free  mainte¬ 
nance  of  outdoor  photoelectric 
equipment  is  so  important  that 
most  operating  companies  have 
spent  considerable  sums  over  the 
last  few  years  to  improve  the  basic 
mechanical  and  electrical  compo¬ 
nents  of  such  systems.  Improve¬ 
ments  in  motor  modulator  design 
and  electronic  components  have  not 
been  uncommon  and  attempts  have 
been  made  to  make  the  systems 
more  consistent  with  the  applica¬ 
tion  to  which  they  have  lieen  placed. 
The  pre.sent  manufacture  of  photo- 
conductive  cathode  surfaces  has  in¬ 
creased  the  range  of  infrared  sensi¬ 
tivity  of  such  .systems  to  a  point 
where  they  can  now  be  used  with  a 
greater  degree  of  safety  when  sub¬ 
ject  to  fogs  and  other  interfering 
media.  While  it  is  recognized  that 
the.se  units  are  bulky  and  are  diffi¬ 
cult  to  conceal  in  any  perimeter  in¬ 
trusion  -  detection  .system,  they 
nevertheless  otfer  a  type  of  protec¬ 
tion  widely  accepted  by  industrial 
plant-protection  engineers. 

Photoelectric  intrusion  detectors 
are  at  a  disadvantage  where  indus¬ 
trial  plants  are  laid  out  on  ex¬ 
tremely  irregular  property  plots 
and  on  hilly  ground  requiring  cov¬ 
erage  of  many  vertical  as  well  as 
horizontal  angles.  Because  irregu¬ 
lar  topography  necessitates  the  use 
of  a  plurality  of  units,  such  a  sys¬ 
tem  is  expensive.  Capacity-oper¬ 
ated  relays  are  often  used  for  such 


outdoor  protection  work. 

Capacity  relay  equipment  has 
been  used  for  protection  indoors 
during  the  la.st  several  years. 
Where  cubical  content  is  not  exces¬ 
sive  as  in  filing  cabinets  and  safes 
and  where  large  metal  objects  do 
not  move  from  day  to  day  with  re¬ 
spect  to  the  safe,  this  type  of  pro¬ 
tection  is  applicable.  Many  circuits 
were  u.sed  by  protection  companies, 
all  operating  on  the  principle  that 
the  capacity  between  antenna  and 
ground  is  relatively  small  whereas 
capacity  to  ground  added  by  an  in¬ 
truder  approaching  the  system  rep¬ 
resents  a  considerable  increa.se  in 
total  circuit  capacity.  As  there  is 
always  plenty  of  capacity  change 
on  which  to  base  usable  circuit  out¬ 
put,  adjustments  can  be  made  to 
hold  over  long  periods  without 
drifting,  becau.se  the  capacity  be¬ 
tween  safe  and  ground  remains 
fairly  constant. 

Outdoor  Capacity  Systems 

To  handle  the  problem  of  irregu¬ 
lar  topography,  an  outdoor  version 
of  the  capacity  relay  system  was 
developed.  By  erecting  antenna  ar¬ 
rays  on  suitable  posts  about  the 
perimeter  of  a  war  plant,  it  was 
possible  to  follow  land  contours 
with  ea.se  and  provide  a  good  pro¬ 
tection  barrier  to  an  intruder.  The 
circuit  principle  used  for  outdoor 
l>erimeter  systems  was  much  the 
same  as  that  used  for  indoor  safe 
protection  systems.  Because  the 
effects  of  weather  had  to  be  taken 
into  account,  provision  had  to  be 
made  to  balance  out  the  effects  pro¬ 


duced  by  rain,  snow,  ice  and  slow 
growth  of  vegetation. 

A  system  develojied  during 
World  War  II  and  put  into  limited 
u.se  as  a  capacity  relay  system  for 
plant  boundary  protection  has  been 
used  within  the  last  six  years  on  a 
larger  scale.  This  system  has  been 
extended  to  the  protection  of  roofs, 
as  shown  in  Fig.  1,  2  and  S  and 
other  outdoor  surfaces  of  buildings 
themselves.  Limitations  with  re¬ 
spect  to  favorable  ground  condi¬ 
tions  thought  important  in  the 
early  .stages  of  development  have 
now  been  overcome  by  erecting  a 
ground  counterpoise  making  the 
.system  independent  of  surrounding 
building  or  earth  ground  potentials. 
Limitations  on  the  amount  of  ca¬ 
pacity  which  one  electronic  unit  can 
embrace  still  confine  antenna 
lengths  to  a  maximum  of  about  200 
feet  on  each  side  of  a  control  unit. 
However,  protection  of  this  type 
must  be  zoned  every  few  hundred 
feet  of  length  to  permit  accurate 
guard  response  to  alarms  originat¬ 
ing  from  a  specific  location. 

Early  models  of  capacity-type 
equipment  used  a  two-wire  antenna 
array  until  experiments  proved 
that  better  protection  could  be  ac¬ 
complished  by  a  triangular  an¬ 
tenna  configuration.  The  latter  sys¬ 
tem  u.ses  two  antenna  wires 
stretched  tightly  about  18  Inches 
from  the  ground  on  insulator  po.sts 
spaced  about  25  feet  apart.  The 
third  wire  forming  the  triangle 
usually  is  placed  about  48  inches 
alK)ve  the  ground. 

Further  experiments  proved  that 
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with  some  slight  reduction  in  sensi¬ 
tivity,  spur  antenna  extensions 
could  be  connected  to  the  triangu¬ 
lar  configuration  to  permit  cover¬ 
age  up  to  distances  of  six  to  eight 
feet  above  ground  at  boundary 
points  of  particularly  critical  im¬ 
portance.  Thus,  a  curtain  of  pro¬ 
tection  produced  by  an  induction 
field  of  electromagnetic  energy 
radiating  a  foot  or  so  from  the  an¬ 
tenna  array  was  produced.  An  ap¬ 
proach  to  the  array  caused  system 
unbalance  and  a  resulting  alarm. 

Frequencies  u.sed  in  the  o.sciilator 
portion  of  the  circuit  vary  from  150 
to  200  kc.  The  .system  is  designed 
to  maintain  a  continual  slight  un¬ 
balance  between  oscillator  and  tun¬ 
ing  sections  under  normal  stable 
conditions.  A  block  diagram  of  the 
circuit  shown  in  Fig.  1  depicts  the 
components  used.  Entry  of  a 
foreign  body  into  the  antenna  field 
introduces  additional  capacitive  re¬ 
actance  back  into  the  coupling  coil 
to  which  the  antenna  is  attached 
and  tunes  the  coupling  circuit  in 
the  direction  of  resonance  at  the 
frequency  to  which  the  o.sciilator 
has  been  .set.  A  sharp  increa.se  in 
diode-detector  current  results.  A 
pulse  is  sent  from  the  diode  to  the 
amplifying  circuits  who.se  output 
terminates  in  a  signal  relay  in¬ 
serted  in  the  final  .stage. 

Triggering  of  the  circuit  by  slow 
ambient  variations  in  antenna  to 


ground  capacitance  is  minimized  by- 
using  coupling  capacitors  of  several 
microfarads  between  the  amplifier 
stages.  Changes  in  capacity  which 
occur  at  extremely  slow  rates  such 
as  those  caused  by  weather  condi¬ 
tions  do  not  build  up  sufficiently  to 
trigger  the  relay  in  the  output 
stage.  Circuit  values  are  adjusted 
so  that  it  is  virtually  impossible 
for  an  intruder  to  move  into  the 
antenna  field  slowly  enough  to  take 
advantage  of  this  effect. 

Because  the  capacity  system  lent 
itself  so  well  to  boundary  protec¬ 
tion,  considerable  time  and  money 
has  been  sj)ent  in  improving  upon 
the  principle  in  an  effort  to  build 
a  more  stable  system  having  less 
.sensitivity  to  unwanted  influences 
such  as  radiated  airborne  r-f 
energy,  power-line  surges,  weather 
effects  and  others.  Present  equip¬ 
ment  takes  advantage  of  recent 
tube  refinement,  eliminating  the 
u.se  of  electrolytic  capacitors  whose 
life  has  been  unpredictable  and 
greatly  emphasizes  the  rugged  con- 
.struction  needed  for  important  out¬ 
door  applications. 

U.se  of  the  same  principle  has 
been  extended  beyond  that  previ¬ 
ously  described  for  the  protection 
of  safes  to  embrace  i)rotection  for 
critical  areas  indoors.  A  view  of 
the  sut)scriber’.s  instrument  for  this 
type  of  protection  is  shown  in  Fig. 
4.  A  single-ended  version  of  the 


outdoor  capacity-relay  equipment  is 
now  in  use  to  provide  a  protection 
barrier  for  stockrooms  and  other 
inside  enclosures.  Instead  of  using 
conventional  forms  of  .screening, 
inexpensive  antenna  arrays  are 
erected  about  an  enclosure  and 
provide  a  complete  wall  of  jirotec- 
tion.  Antenna  arrays  may  take  the 
form  of  thin  brass  strips  mounted 
on  either  side  of  a  doorway,  on 
showcases,  wooden  studding  or 
other  building  structure.  Where 
metallic  surfaces  are  involved,  suit¬ 
able  insulation  is  u.sed. 

Unlike  the  earlier  versions  of 
safe  and  file-cabinet-type  capacity 
relays,  as  much  as  4,000  m/if  of 
loading  on  the  expanded  circuit  in¬ 
stead  of  the  original  1,000  to  1,500 
jii/if  may  be  used.  This  new  protec¬ 
tion  can  be  extended  to  factory-type 
fenestra  windows  or  to  office  ca.se- 
ment  windows  in  place  of  conven¬ 
tional  foil  and  screens.  The  results 
would  be  the  same  from  a  protec- 
titm  standpoint  and  the  improve¬ 
ment  in  appearance  would  be  obvi¬ 
ous. 

Experimental  Systems 

.lust  as  in  World  War  II,  design 
engineers  are  now  looking  for  even 
better  forms  of  protection.  Under 
study  at  this  time  are  .systems  for 
outd(K)r  application  using  pulse- 
modulated  sources  of  high-fre- 
ipiency  radio  energy  designed  to 
beam  the  energy  in  much  the  same 
manner  as  photoelectric  without  the 
inherent  faults  with  respect  to 
weather.  Other  forms  of  antenna 
arrays  using  high-frequency  radio 
energy  are  under  study  and,  while 
none  of  these  has  been  u.sed  ex¬ 
tensively,  they  show  the  trend  of 
thinking  and  the  application  of 
electronic  principles  being  consid¬ 
ered  by  engineers. 

To  improve  and  simplify  the  sys¬ 
tems  necessary  to  protect  indoor 
enclosures  adequately,  many  com¬ 
panies  have  for  years  considered 
the  problem  of  space  protection.  It 
has  always  appeared  logical  that  a 
system  capable  of  detecting  motion 
within  a  confined  space  and  yet  not 
requiring  complicated  equipment 
would  be  the  ultimate  ideal  of  the 
protection  engineer.  Progress  with¬ 
in  the  Iqst  three  or  four  years  in 
the  design  of  space  protection  sy.s- 
tems  has  resulted  in  the  develop- 


FIG.  3 — Capacity  alarm  lyitam  on  vaulted  root.  Extra  lupporti  are  uied  to  make 
antenna  wirei  conform  to  roof  contoure 
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FIG.  4  Chaiiii  oi  lubicriber'i  instrumant  ior  capacity-type 
protection  ol  tales  and  file  cabinets 


FIG.  S-  Chassis  ol  subscriber's  instrument  ior  vault  sound- 
detection  system 


ment  and  testing  of  etiuipment 
which  will  do  just  this  with  a  mini¬ 
mum  of  components  involved.  Al¬ 
though  extensive  industry  applica¬ 
tion  of  this  idea  does  not  yet  exist, 
it  should  be  noted  that  it  may  be¬ 
come  very  useful. 

An  example  of  such  a  system  is  one 
operating  at  a  frequency  slightly 
above  the  audio  range  in  which 
sound  energy  is  directed  from  a 
transducer  into  an  enclosure  and 
reflected  bade  from  the  multiple 
surfaces  in  the  enclosure  to  a  re¬ 
ceiving  tran.sducer.  If  a  stable  con¬ 
dition  exi.sts  in  the  enclosure  filled 
with  such  energy,  no  signal  output 
is  obtained.  When  motion  occurs, 
a  frequency  change  is  presented  to 
the  receiver.  The  new  frequency 
may  be  above  or  below  the  initial 
transmitted  carrier  frequency.  De¬ 
sign  of  the  receiving  equipment  is 
such  that  it  can  discriminate  be¬ 
tween  the  carrier  freiiuency  and  the 
difference  frequency,  using  the 
latter  to  initiate  an  alarm. 

Space  detection  systems  are  not 
new  in  principle,  but  long-term  ex¬ 
perience  of  the  major  operating 
companies  shows  that  wholesale  use 
of  such  a  system  must  be  ap¬ 
proached  with  caution.  There  are 
many  interfering  factors  rendering 
such  systems  unstable  and  until 
these  are  properly  evaluated,  the 
more  tried  and  tested  methods  are 
preferred.  For  instance,  acousti¬ 
cally  actuated  vault-protection  sys¬ 
tems  are  u.sed  in  hundreds  of  loca¬ 
tions  today  and  will  continue  to  be 


used  for  many  years.  The.se  sys¬ 
tems  are  designed  to  operate  an 
alarm  when  physical  attack  upon 
the  exterior  surfaces  of  the  walls 
or  ceilings  occur.  They  do  not 
trigger  on  relatively  low-level 
sounds  which  might  result  from 
common  building  vibration.  De¬ 
tecting  devices  installed  within  the 
vaults  function  through  sounds 
transmitted  to  them  from  the  out¬ 
side  through  walls,  ceilings  or 
floors.  Th?  subscriber’s  instrument 
chassis  for  a  vault  sound  detec¬ 
tion  system  is  shown  in  Fig.  5. 
Output  voltage  from  the  crystal-mi¬ 
crophone  detectors  is  amplified  and 
diode  rectified.  The  resulting  d-c 
actuates  a  signal  relay. 

Established  values  of  ambient 
noise  level  specified  by  Underwrit¬ 
ers’  Laboratories,  Inc.,  are  used  as 
guides  by  the  industry  in  determin¬ 
ing  amplifier  gain  requirements. 
Most  systems  are  used  in  vaults  of 
masonry  construction  and  the  sensi¬ 
tivity  of  the  system  depends  on 
whether  or  not  the  vaults  are  re¬ 
verberant  or  nonreverberant. 

Conclusions 

The  information  pre.sented  cover¬ 
ing  systems  suitable  for  improving 
industrial  plant  security  and  pro¬ 
tection  has  been  ba.sed,  for  the  most 
part,  on  data  of  long  standing  and 
on  practices  known  to  be  effective. 
Knowing  the  importance  of  plant 
protection  today,  all  major  com¬ 
panies  dealing  in  this  type  of  equip¬ 
ment  are  continually  looking  for 


lietter  and  more  economical  ways  to 
do  a  protection  job.  Money  ex- 
jjended  for  research  has  paid 
dividends  and  companies  are  well 
aware  that  the  field  of  protection 
still  has  a  large  reservoir  of  un- 
tapi)ed  ideas.  The  theoretical  ideal 
of  a  Iwundary  protection  system 
might  be  said  to  compri.se  an  in¬ 
tangible  barrier  of  controllable 
thickness  and  perhaps  unlimited 
height.  The  barrier  should  be  ca¬ 
pable  of  handling  all  types  of  land 
topography  and  should  withstand 
without  difficulty  the  rigors  of 
weather  and  other  similar  phenom¬ 
ena.  Many  of  the  systems  on  the 
market  today  approach  this  ideal, 
but  all  still  have  certain  limitations. 

The  ultimate  in  protection  for  in¬ 
terior  spaces  would  anticipate  the 
elimination  of  most  common  forms 
of  traps  and  contacts  and  provide 
intangible  protection  for  the  space 
enclosed  by  four  walls,  a  ceiling  and 
a  floor,  (lood  practice  dictates  that 
such  protection  completely  assured 
of  the  absence  of  false  alarms  would 
still  require  some  supervision  over 
normal  openings  to  an  enclosure. 
The  next  ten  years  will  bring  to 
light  many  advancements  and  re¬ 
finements  of  the  basic  principles 
now  incorporated  in  today’s  equip¬ 
ment.  Meanwhile,  the  industry  has 
available  now  many  types  of  equip¬ 
ment  from  which  to  choose  in  im¬ 
proving  its  security  picture. 
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Industrial  TRISTIMULUS 


ONE  requirement  of  an  elec¬ 
tronic  colorimeter  for  indus¬ 
trial  use  is  that  it  detect  small 
color  differences  in  the  darker  colors 
quickly  and  reliably  with  a  sensitiv¬ 
ity  surpassing  that  of  the  human 
eye.  A  second  requirement  is  that 
the  instrument  be  sufficiently  rup- 
ped,  stable  and  simple  in  operation 
for  use  as  a  production  tool. 

In  the  in.strument  enpineered  to 
meet  the.se  requirements,  operatinp 
controls  are  reduced  to  a  minimum. 
The  instrument  measures  on  a 
three-color  basis  known  as  tristini- 
ulus  colorimetry.  The  color  that  is 
to  be  matched  or  evaluated  is  viewed 


by  the  phototube  first  throuph  blue 
phuss,  then  throuph  preen  plass  and 
then  throuph  amber  plass.  The  me¬ 
ter  indicates  the  percent  difference 
between  sample  and  standard  for 
each  of  these  primary  colors.  The 
.sample  can  be  as  small  as  one-half 
inch  in  diameter. 

The  ojdical  system,  based  on  the 
flicker  photometer  principle,  is 
shown  in  Fip.  1.  Sample  and  stand¬ 
ard  are  viewed  alternately  30  times 
per  second  just  as  in  a  spectro¬ 
photometer.  Illumination  is  pro¬ 
vided  by  an  incandescent  lipht 
source  within  an  intepratinp 
sphere.  Color  temperature  of  the 


source  is  pre.served  by  voltape  con¬ 
trol  and  lamp  calibration.  Either 
reflectance  or  transmission  meas¬ 
urements  may  be  made  on  any  com¬ 
mercial  color.  The  optics  includes 
four  lens  elements,  field  stops,  stray 
lipht  stops,  source  filters,  tristimu¬ 
lus  filters  and  a  multiplier  photo¬ 
tube.  Source  filters  permit  compari¬ 
son  under  .standardized  2.848-dep  K 
incande.scent  illumination,  daylight 
illumination  (Corning  5900  filter) 
or  directly  under  illumination  from 
external  sources. 

Transmission  measurements  of 
dyes  and  other  liquids  are  made  by 
placing  a  sample  and  standard  in 
the  openings  of  the  transmission 
measurement  holder.  Clamps  are 
provided  for  holding  colored  trans¬ 
parent  .solid  objects  at  the  same 
locations.  Other  clamps  hold  sample 
and  standard  against  parts  in  the 
intepratinp  sphere  for  reflectance 
measurements. 

A  small  a-c  motor  drives  a  de- 
centered  lens  in  the  optical  system 
so  that  lipht  from  sample  and  stand¬ 
ard  are  alternately  focused  on  the 
type  1P22  phototube.  .Actually,  the 
optics  never  completely  eliminates 
either  sample  or  standard ;  instead, 
it  alternates  from  about  20  percent 
sample  and  80  jiercent  standard  to 
80  percent  sample  and  20  percent 
standard. 

If  reflected  or  transmitted  light 
from  sample  and  standard  are  iden¬ 
tical,  the  phototube  output  will  be 
unchanged  by  the  flicker.  If  the  two 
differ,  an  alternating  current  will 
be  generated  in  the  phototul)e  cir¬ 
cuit. 

Electronic  System 

The  electronic  circuit  of  the  color¬ 
imeter  employs  a  total  of  seven 
tubes,  connected  as  in  Fip.  2.  The 
hiph-impedance  resistor  network 
for  the  phototube  is  soldered  di¬ 
rectly  to  the  tulH?  pins.  A  hiph- 
permeability  magnetic  shield  is 
then  slipi)ed  over  the  tube  and  as¬ 
sembled  to  a  flanged  metal  base  with 
suitable  gasketing.  Three  leads  are 
brought  out,  from  the  anode,  cath¬ 
ode  and  dynode  9.  The  entire  net- 
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FIG.  1  Opt  cal  sys'em.  shown  in  line  for  clarity.  Actual  system  is  folded  for 
compactness.  P.o*a..n.9  dccen*e’ed  lens  allows  phototube  to  view  sample  and 
standard  aliernately  30  times  per  second 


FIG.  2  -  Complete  circuit.  Motor  switch  operates  synchronously  with  flicker-produc¬ 
ing  rotating  decentered  lens  to  convert  a-c  output  of  amplifier  to  d-c  for 
microammeter.  Selector  switch  positions  are:  1  -check  lomp  voltage;  2 — stand-by 
position:  3 — high-sensitivity  range  (90 — 110  percent);  4  -  low-sensifivity  range 
(65 — 150  percent) 
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COLOR  MATCHER 


Flirker-pliotonieter  type  instrument  using  multiplier  phototube  in  eonstant-eurrent  cireuit 
surpasses  sensitivity  of  hiinian  eye  in  matehing  even  darkest  plastie,  textile  and  dye  colors. 
Meter  indicates  brightness  ratio  of  sample  to  standard  for  each  ICI  tristimulus  color 


work  is  potted  with  a  special  poly¬ 
merizing  resin  that  remains  plastic 
but  fully  protects  the  high-imped¬ 
ance  networks  against  moisture. 
When  installed  in  the  instrument, 
an  electrostatic  shield  is  fitted  over 
the  terminal  pins  for  final  shielding. 
The  phototube  tube  is  thus  built 
in  to  last  for  the  life  of  the  instru¬ 
ment. 

When  light  from  the  optical  sys¬ 
tem  reaches  the  phototube,  the 
light  consists  of  two  components: 

(1)  A  steady  component  represent¬ 
ing  the  mean  brightness  of  sample 
and  standard  as  viewed  through  the 
particular  source  and  tristimulus 
filters  selected  by  the  operator; 

( 2)  an  alternating  or  flicker  compo¬ 
nent  of  magnitude  representing  the 
difference  in  brightne.ss  between 
sample  and  standard  as  viewed 
through  the  same  filters. 

The  circuit  measures  the  steady 
component  and  the  flicker  compo¬ 
nent,  and  performs  the  computation 
necessary  to  express  the  percentage 
difference  between  sample  and 
standard. 

The  d-c  output  of  the  phototube 
is  amplified  by  V’,  and  V„  which  are 
connected  as  a  d-c  amplifier.  The 
resulting  voltage  drop  across  the 
cathiKle  resistor  of  r„  proportional 
to  the  steady  brightness  compo¬ 
nent,  is  applied  to  the  cathode  of  V’,. 
Variations  in  brightness  change  the 
plate-cathode  voltage  of  V,  and 
thereby  change  the  loading  that 
this  tube  places  on  high-voltage 
rectifiers  V,  and  1%.  As  a  result, 
this  tight  d-c  feedback  loop  controls 
the  voltage  supply  to  the  phototube 
in  such  a  manner  that  the  mean  cur¬ 
rent  output  of  the  tube  is  sub¬ 
stantially  constant  for  steady-light 
brightness  variations  of  5,000  to  1. 
.\  given  percentage  difference  in 
any  one  color  will  then  pnxluce 
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a  proportional  a-c  output  voltage  at 
r,.  This  is  rectified  by  a  commuta¬ 
tor  on  the  optical  flicker  motor,  and 
the  resulting  d-c  voltage  is  applied 
to  a  zero-center  d-c  microammeter 
which  is  calibrated  to  read  percent¬ 
age  difference  directly.  Flicker  and 
rectifier  action  are  .synchronous, 
hence  polarity  of  the  d-c  output 
indicates  whether  the  sample  is 
brighter  or  less  bright  than  the 
standard  for  a  particular  primary 
color. 

In  effect,  the  sensitivity  of  the 
phototube  is  varied  inversely  with 
brightness  of  light  reaching  it,  just 
as  the  iris  of  the  human  eye  acts  to 
decrease  the  eye  sensitivity  when 
a  brighter  object  is  viewed.  The 
range  of  automatic  accommodation 
is  comparable  to  that  of  the  eye, 
but  is  faster,  has  no  fatigue  factor 
with  time,  and  gives  a  sensitivity 
exceeding  that  of  the  human  eye  for 
variations  of  as  much  as  10,000  to  1 
in  brightness.  This  permits  com¬ 
parison  of  samples  reflecting  only 
1  percent  to  an  accuracy  of  i  per¬ 
cent  of  reflected  light. 

To  assure  measurements  truly 
ba.sed  on  color,  regardless  of  illumi¬ 
nation  intensity,  the  instrument 
computes  the  ratio  of  sample 
brightne.ss  to  standard  brightness. 
This  ratio  is  indicated  on  a  wide- 
scale  direct-reading  meter  with  full- 
scale  range  of  91  percent  to  110 
percent  (corresponding  to  differ¬ 
ences  of  -t- 10  percent  or  —9  percent 
in  relative  brightness).  A  less  sen¬ 
sitive  .scale  range  covers  70-percent 
to  145-percent  ratios. 

A  direct-reading  micrometric  slit 
permits  evaluation  of  colors  relative 


to  white  or  colored  reference  stand¬ 
ards  beyond  the  range  of  the  meter. 
Comparison  is  on  a  tristimulus 
basis.  With  properly  calibrated 
standards,  colors  can  be  defined  to 
high  accuracy  in  tristimulus  terms ; 
reflectances  or  transmissions  as  low 
as  0.1  percent  can  be  measured. 

The  9001  regulator  tube  is  oper¬ 
ating  satisfactorily  despite  an  un¬ 
usually  high  plate  voltage.  About  60 
instruments  are  in  service  at  pres¬ 
ent,  some  of  which  have  been  op¬ 
erating  two  years.  Many  of  the 
units  work  24  hours  a  day,  yet  tube 
replacement  is  practically  zero.  The 
only  tubes  that  gave  trouble  were 
the  1654’s  originally  used  in  the 
high-voltage  supply.  These  have 
been  replaced  with  lZ2’s  which  give 
much  better  service. 

Tolerance  in  Matching 

Color  matching  involves  getting 
the  meter  readings  for  the  three 
primary  tristimulus  colors  up  to 
100  percent  or,  from  a  practical 
standpoint,  sufficiently  close  to  100 
jtercent  to  be  acceptable  to  the  ob- 
.server.  The  absolute  tolerance  to  be 
set  for  a  measurement  varies  with 
each  industry.  If  all  these  numbers 
go  up  and  down  together,  corre¬ 
sponding  to  a  change  in  the  bright¬ 
ness  of  the  color,  experience  to  date 
in  the  textile  and  paint  industries 
indicates  that  2-percent  tolerance  is 
acceptable.  This  means  that  if  all 
three  numbers  go  up  and  down  to¬ 
gether  from  98  percent  to  102  per¬ 
cent,  regardless  of  how  light  or 
dark  the  color  is,  the  match  will  be 
within  eye  color  tolerance. 

If  one  number  wanders  differ¬ 
ently  from  the  other  two,  there  is 
a  difference  in  color  rather  than  a 
difference  in  brightness.  Only  about 
1.5  percent  can  be  tolerated  for  pre¬ 
cision  matches. 
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New  Cathode  Design 


Assembled  planar  type  L-cathode 


Advances  in  the  electron  tube 
,art  in  recent  years  have  placed 
severe  demands  on  the  heart  of  the 
electron  tube — the  cathode.  The 
reciuirements  for  hiKher  powers, 
hiKh-fretpiency  operation,  rupped 
construction,  and  low-noise  opera¬ 
tion  have  taxed  the  capabilities  of 
the  conventional  cathode  types  to 
their  limit. 

The  preat  majority  of  electron^ 
tubes  employ  cathodes  of  one  of 
three  types:  tunpsten,  thoriated 
tunpsten,  or  oxide  coated.  Some 
of  the  more  peneral  characteristics 
of  these  cathodes  are  piven  in  Ta¬ 
ble  I. 

With  a  specific  application  in 
mind  which  required  a  cathode  ca¬ 
pable  of  hiph  emission  density  and 
pood  mechanical  strenpth,  a  new 
cathode  was  developed  in  the  Phil¬ 
ips  Research  Laboratories'  in  Hol¬ 
land  which  not  only  provided  these 
characteristics  but  also  pave  excep¬ 
tionally  lonp  life  and  pood  resist¬ 
ance  to  poisoninp.  This  cathode, 
which  has  been  desipnated  the  L- 
cathode,  should  find  wide  applica¬ 
tion  in  tubes  of  all  types  where  re¬ 
liable  performance  is  desired, 
especially  where  the  cathode  load- 
inp  is  .severe. 

Fipures  1.4  and  IB  show  two  ex¬ 
amples  of  this  cathode;  the  cylin¬ 


drical  type,  especially  applicable  to 
mapnetrons;  and  the  planar  type 
which  is  applicable  to  hiph-fre- 
(|uency  di.sk-seal  triodes,  klystrons, 
cathode-ray  tubes  and  other  conven¬ 
tional  electron  tubes.  The  materials 
used  in  the  construction  of  these 
two  tyiies  of  cathodes  and  their 
emission  characteristics  are  iden¬ 
tical. 

The  body  of  the  planar  type  cath¬ 
ode  consists  essentially  of  two  sec¬ 
tions  formed  from  one  piece  of 
molybdenum.  The  lower  section  is 
open  at  one  end  and  contains  a  fila¬ 
ment  for  indirectly  heatinp  the 
cathode.  The  upper  section  con¬ 
tains  a  small  (piantity  of  barium- 
strontium-carbonate  and  is  sealed 
by  a  cap  of  porous  tunpsten  so  that 
the  means  of  escape  of  the  active 
materials  is  via  the  pores  of  the 
tunpsten  material.  The  porous 
tunpsten  cap  is  formed  by  com- 
pressinp  tunpsten  powder  under 
hiph  pressure  and  sinterinp  at 
hiph  temperatures.  The  photopraph 
shows  an  assembled  L-cathode  of 
the  planar  type. 

Emission  Characteristics 

The  first  characteristic  to  be 
considered  in  comparinp  the  emis¬ 
sion  of  different  types  of  cathodes 
is  the  variation  of  emission  density 
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with  temperature.  This  character¬ 
istic  is  piven  in  Fip.  2  for  the  L- 
cathode  and  the  three  cathodes 
who.se  properties  are  shown  in  Ta¬ 
ble  1.  This  cathode  curve  falls  be¬ 
tween  that  of  the  oxide-coated  cath¬ 
ode  and  the  thoriated-tungsten 
cathode.  It  should  be  noted  that  for 
continuous  operation  only  about 
one  hundredth  part  of  the  satura¬ 
tion  emission  may  be  drawn  from 
the  oxide-coated  cathode.  Hipher 
emission  densities  would  result  in 
damage  to  the  surface  layer.  There¬ 
fore.  it  is  apparent  that  under  d-c 
conditions  the  oxide-cathode  cannot 
practically  operate  over  the  range 
indicated.  The  three  other  types  of 
cathodes  can  be  operated  continu¬ 
ously  close  to  saturation  emission, 
and  of  these  the  L-cathode  has  the 
most  favorable  temperature-emis¬ 
sion  characteristic. 

.Another  important  cathode  prop¬ 
erty  to  be  considered  is  its  etti- 
ciency;  that  is.  the  thermionic  cur¬ 
rent  emitted  in  amperes  per  watt 
of  heater  power.  The  theoretical 
efficiencies  of  the  four  types  of  cath¬ 
odes  under  consideration  are  shown 
in  Fig.  3.  These  curves  are  based 
on  the  emission-temperature  char¬ 
acteristics  and  the  radiation  prop¬ 
erties  of  the  cathode  surfaces.  It 
should  be  realized  that  the  cathode 
shown  in  h’ip.  IB  is  much  less  effi¬ 
cient  than  that  shown  in  Fip.  l.\ 
and  that  the  over-all  efficiency  of  a 
cathode  depends  largely  upon  the 
geometry. 

It  will  be  noted  that  the  theoreti¬ 
cal  efficiency  of  the  new  cathode  is 
greater  than  that  of  the  tungsten 
and  thoriated-tungsten  cathodes  but 
less  than  that  of  the  normal  oxide- 
coated  cathode.  From  the  curves 
we  can  conclude  that  in  applica¬ 
tions  where  relatively  small  cur¬ 
rent  densities  are  required  and 
where  the  heater  power  require¬ 
ments  must  be  kept  to  a  minimum. 


104 


August,  19S1  —  ELECTRONICS 


Improves  Tube  Reliability 

Hifih  einissiun  density  aiul  good  mechanieal  strength  are  eond)ined  with  gooil  tein|»erature- 
eniission  eharacteristie  and  exeellent  resistance  to  high  voltage  and  high-speed  gas  ions. 
Structure  contains  reservoir  of  barium-strontiuin-earhonate  emitting  material 


FIG.  1 — Crot*  section  ol  two  basic  loims  ol  Lcathode:  (A)  with  cylindrical  emittinq 
surface  and  (B)  with  planar  type  flat  emittinq  surface 


the  oxide-foated  cathode  may  have 
preference.  However,  other  factor.s. 
which  will  be  discussed  further,  en¬ 
ter  into  the  selection  of  a  cathode. 

Emission  Mechanism 

Since  both  the  L-cathode  and  the 
oxide-coated  cathode  derive  their 
emission  from  a  supply  of  baritim- 
strontium-carbonate,  it  might  be 
supposed  that  the  L-cathode  could 
be  regarded  as  a  variation  of  the 
oxide-coated  cathode.  However,  if 
we  investigate  the  emission  mech¬ 
anisms  more  closely  it  is  seen  that 
this  is  not  the  case. 

The  L-cathode  is  quite  different. 
The  thermionic  emission  from  any 
surface  is  largely  determined  by 
the  work  function  (the  energy, 
usually  measured  in  electron  volts, 
rc(|uired  to  transfer  an  electron 
from  the  interior  of  the  material 
across  the  boundary  into  the  adja¬ 
cent  medium).  In  general,  the 
smaller  the  work  function  of  the 
material,  the  higher  the  emission 
from  the  material  at  a  given  tem¬ 
perature.  Thus,  by  comparing 
values  of  the  work  functions,  an  in¬ 
dication  can  be  obtained  regarding 
the  behavior  of  the  various  mate¬ 
rials  as  thermionic  emitters. 

The  work  functions  of  the  four 
cathode  types  under  consideration 


are  given  in  Table  11.  It  is  appar¬ 
ent  that  the  L-cathode  has  char¬ 
acteristics  different  from  a  pure 
metallic  tungsten  emitter  and  also 
from  a  conventional  BaSrO  coated 
cathode.  It  will  be  noted  that  of 
tho.se  substances  listed  in  the  table, 
the  pure  metal  tungsten  emitter  has 
the  highest  work  function  and  the 
oxide-coated  cathode,  a  semicon¬ 
ductor,  the  lowest  work  function. 


The  thoriated  tungsten  cathode  has 
a  monatomic  layer  of  thorium  on 
the  surface  of  the  tungsten  which 
greatly  reduces  the  high  work  func¬ 
tion  of  the  tungsten.  The  work 
function  of  the  L-cathode  lies  even 
lower  than  that  of  the  thoriated- 
tungsten  emitter  becau.se  of  a 
barium-on-oxygen  layer  on  the  tung¬ 
sten  surface  which  is  more  effective 
than  thorium  in  lowering  the  work 


Table  I — Summary  of  Characteristics  for  L-Cathode  and  Three  Other  Types 


Type  Ilf  ('iithiMie 

Max.  I'seful 
Themiionie 
Kiuission  in 
amp  |HT  i  ni- 

1 

Max.  Csi  ful  i 
Theriuii  uiie 

5  ield  in 
amp  per  »att 

1 

Pousonability 

1 

ResLstanie 
to  High 
Voltage 

Hesistanre 
to  High-S|Ms'd 
Gas  Ions 

Tungsten  .  . 

1 

O.OOh  1 

1  Small 

(iood 

(jiKxl 

Thoriated  Tungsten 

2 

0  070 

l,arge 

Good 

Poor 

Oxide  Cathode  I)-C. 

0  5 

0,2.5 

l.arge 

Poor 

Good  fur  a  .short 

Oxide  Cathode  Pulsed 

.50 

20  tK) 

I-arge 

Fairly  ginal 

time 

L-C.ath<«le 

3(K) 

10  0 

Small 

Kxeellenl 

Kxrellent 
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FIG.  2 — Saturation  emission  as  a  (unction  oi  true  temperature  ior  L-cathode  and  Pjq  3— Theoretical  thermal  eiiiciency 

three  other  types.  Vortical  dotted  line  indicates  maximum  operating  temperature  function  oi  saturation  emission  in 

ior  each  cathode.  This  situation  can  be  realised  under  both  pulse  and  dc  condi-  amperes  per  square  centimeter  oi 

tions  ior  all  cathodes  except  oxide  coated,  the  d-c  emission  oi  which  is  limited  cathode  emitting  surface 


function  of  the  emittinp:  surface. 

The  inactivated  cathode  has  an 
adsorbed  layer  of  oxygen  on  the 
tungsten  and  the  surface  layer  of 
barium  on  oxygen  is  formed  during 
the  activation  process  in  the  follow¬ 
ing  steps:* 

( at  The  BaO  is  chemically  re¬ 
duced  by  the  tung.sten,  forming  Ba 
vapor  of  low  partial  pressure  at  the 
bottom  of  the  porous  tungsten  plug. 

(b)  Barium  is  carried  through 
the  plug  by  both  a  gas  flow  through 
the  pores  and  surface  diffusion  over 
the  pore  walls. 

(c)  Barium  diffuses  over  the  ex¬ 
ternal  emitting  surface. 

The  barium  which  is  slowly  lost 
by  evaporation  from  the  cathode 
surface  is  continually  replenished 
from  the  reservoir.  Termination 
of  life  appears  to  be  as.sociated  with 
the  exhaustion  of  the  barium  sup¬ 
ply.  This  supply  can  be  made  rela¬ 
tively  large  and  accounts  for  the 
long  life  characteristic  of  the  L- 
cathode. 

Other  Properties 

The  rugged  construction  of  the 
cathode  and  its  smooth  mat  emit¬ 
ting  surface  provide  several  advan¬ 
tages.  It  is  not  subject  to  damage 
while  being  mounted.  The  emit¬ 
ting  surface  can  be  made  flat  to 
within  very  close  tolerances.  In 
high-voltage  operations  no  perma¬ 
nent  damage  results  from  arcing. 
The  coating  of  the  metallic  surface 
is  not  subject  to  stripping  under  the 
influence  of  high  electrostatic  forces 
as  is  the  case  with  the  emitting 
layer  of  the  oxide-coated  cathode. 

The  troublesome  interface  effects 
found  in  oxide-coated  cathodes  are 


eliminated.*  The  cathode,  while 
subject  to  poisoning  by  oxygen 
or  oxygen  compounds,  recovers 
quickly.  In  fact,  these  cathodes  may 
be  used  in  demountable  tubes  where 
all  that  is  necessary  for  proper 
operation  after  exposure  to  the  at¬ 
mosphere  is  a  second  activation 
process. 

Applications 

Life  has  been  found  to  be  a  func¬ 
tion  only  of  the  temperature  at 
which  the  cathode  is  operated  and 
the  quantity  of  barium  in  the  pellet. 
Life  tests  have  shown  that  the 
cathode  when  operating  at  1,050  C 
and  at  an  emission  density  of  2 
amp  per  sq  cm  has  a  life  of 
thousands  of  hours.  As  the  operat¬ 
ing  temperature  is  increased,  the 
life  is  decreased  .so  that  when  oper¬ 
ating  in  the  higher  temperature  re¬ 
gions  where  the  emission  is  250  to 
300  amp  per  sq  cm,  the  life  would 
be  expected  to  be  reduced  to  some 
hundreds  of  hours. 

The  L-cathode  has  been  used 
successfully  in  magnetrons,  kly¬ 
strons,  di.sk-seal  triodes,  icono¬ 
scopes,  special  cathode-ray  tubes 


Table  II — Work  Functions 


Type  of  Calhn<le 

Work 

Function 

(volts) 

Tiinp-sten . 

Tliori.itcd  Tungsten.  .  . 

<  >\iile-Coi(ted  CuliKMle. . 
l,-riith<Mle . 

4  II  to  4.63 

2.6  to  2  0 
1.0  to  1 

1.6  to  2.0 

and  other  types  of  tubes  where  a 
high  degree  of  reliability  is 
required. 

The  smooth  emitting  surface 
makes  it  possible  to  hold  the 
cathode-to-grid  spacing  to  close 
tolerances.  In  magnetron  applica¬ 
tions,  while  the  secondary-emission 
ratio  has  been  found  to  be  appreci¬ 
ably  greater  than  one,  it  is  not  as 
large  as  the  ratio  found  with  con¬ 
ventional  oxide-coated  cathodes.  In 
both  reflex  tubes  and  magnetrons 
the  cathodes  have  proved  capable  of 
withstanding  the  heavy  electron 
bombardment  which  takes  place.  In 
two  similar  reflex  klystrons  work¬ 
ing  in  the  10-cm  region  with  a  con¬ 
tinuous  cathode  load  of  approxi¬ 
mately  2  amp  per  .sq  cm,  the  L-cath¬ 
ode  had  an  average  life  ten  times 
greater  than  that  of  the  conven¬ 
tional  oxide-coated  cathode. 

Other  applications  of  the  new 
cathode  are  being  explored.  Some 
of  its  remarkable  characteristics 
.seem  best  suited  for  high-quality 
tubes  where  long  life,  good  mechan¬ 
ical  strength,  and  rigidity  are  re¬ 
quired.  The  cathodes  have  been 
made  available  in  experimental 
quantities  to  Government  labora¬ 
tories  and  the  electron  tube  indus¬ 
try  in  this  country’,  and  production 
facilities  are  being  established  to 
meet  large  scale  requirements. 
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Sidefiie  Helix  UHF-TV 
Transmitting  Antenna 


Radiation-attenuated  travelin"-wave  helical  antenna 
provideis  power  gain  of  20  with  a  beaming  bandwidth 
of  20  megacycles  at  one-dh  points.  Design  offers 
advantages  of  structural  rigidity  ami  ease  of  installation 
and  adjustment 

By  LLOYD  0.  KRAUSE 

Broadcast  Engineering  Stection 
Commercial  Equipment  Division 
Electronics  Department 

General  Electric  Company,  Syracuse,  New  York 


Two  PRIME  requirements  of  tv 
transmittinp  antennas  are  high 
gain  and  a  uniform  azimuth  pat¬ 
tern.  Also  desirable  are  a  mini¬ 
mum  of  feed  complexities  and  a 
structure  capable  of  withstanding 
all  types  of  weather. 

Antennas  used  thus  far  consist  of 
a  multiplicity  of  bays,  the  power 
gain  being  approximately  equal  to 
the  number  of  bays.  Each  bay  re¬ 
quires  a  feed  point,  with  resulting 
complications.  To  reduce  the  num¬ 
ber  of  bays  and  feed  points,  each 
feed  point  must  provide  illumina¬ 
tion  of  an  appreciable  portion  of  the 
total  aperture.  This  may  be  done 
by  means  of  a  traveling  wave. 

High-Mode  Helical  Radiator 

The  antenna  described  in  this 
article  uses  the  traveling-wave  prin¬ 
ciple  to  excite  a  large  portion  of 
the  aperture  from  a  single  feed. 
F'urther,  this  traveling-wave  is 
made  to  suffer  rather  high  attenua¬ 
tion  due  to  radiation  loss.  The  far 
end  of  the  conductor  may  be  left 
open  or  shorted,  rather  than  termi¬ 
nated,  with  negligible  effects  from 
the  reflections  occurring  at  the  un¬ 
terminated  ends  because  of  the 
small  amount  of  energy  remaining 
in  the  wave  at  this  point.  Thus, 
each  portion  of  the  wire  serves  as 

This  article  Is  based  on  a  paper  pre¬ 
sented  at  the  fifth  annual  NAUTB  Broad¬ 
cast  Enplneerinjr  Conference,  April  1951, 
In  ChIcaBO. 


a  radiator  and  as  a  feed  for  succes¬ 
sive  portions  simultaneously. 

Since  horizontal  polarization  is 
desired,  it  is  necessary  that  the 
traveling  wave  of  current  have  its 
greater  component  horizontal,  yet 
some  vertical  travel  must  be 
achieved  in  order  that  required 
vertical  aperture  may  be  secured. 
A  helix  can  meet  the  re<iuirements 
if  its  pitch  and  diameter  are  prop¬ 
erly  controlled. 

The  helix  must  meet  certain  di¬ 
mensional  requirements  as  neces¬ 
sitated  by  the  frequency.  The  cur¬ 
rents  at  like  points  in  each  turn  of 
the  helix  must  be  in  phase.  Thus  the 
current,  in  progressing  from  turn 
to  turn,  must  be  delayed  for  each 
turn  a  time  equal  to  that  consumed 
by  an  integral  number  of  cycles.  In 
other  words,  each  turn  must  be  an 
integral  number  of  wavelengths  in 
helical  circumference  as  measured 
at  the  velocity  of  propagation  along 
the  helix. 

It  is  necessary,  of  course,  to  be 
able  to  support  this  helical  radiator, 
preferably  with  a  strong  metal 
mast.  The  spacing  of  the  helix 
from  the  mast  must  be  such  that 
an  appreciable  amount  of  radiation 
loss  will  occur  along  the  helix  per 
turn.  The  total  length  of  the  helix 
must  be  adjusted,  commensurate 
with  the  loss  per  turn,  so  that  the 
order  of  resonance  occurring  due  to 
end  reflections  is  low  enough  to 


Four-bay  SOO-mc  antenna  ollen  power 
qain  of  twenty 
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avoid  partial  cloverleafing  of  the 
horizontal  pattern  because  of  the 
resonant  current  component.  The 
active  length  of  the  helix  must  not 
be  .so  great  that  the  beaming  band¬ 
width  is  too  narrow  because  of 
progressive  phase  shift,  yet  long 
enough  that  a  fair  portion  of  the 
aperture  is  illuminated  by  one  feed. 

The  operation  of  the  helix  can  be 
analyzed  by  studying  the  radiation 
from  one  turn,  and  then  applying 
well-known  array  factors  to  sum  up 
the  effect  of  all  the  turns. 

Figure  1  shows  the  calculated  re¬ 
sults  for  the  vertical  pattern  up  to 
modes  including  the  fifth  (mode 
numbers  correspond  to  numbers  of 
wavelengths  per  helix  turn).  Note 
that  the  one-wavelength  mode  radi¬ 
ates  rather  uniformly  in  most  di¬ 
rections,  better  along  the  axis  than 
in  its  plane.  This  is  the  mode  com¬ 
monly  used  in  the  well-known  end- 
fire  helices. 

The  one-wavelength  mode  does 
not  lend  it.self  to  practical  mast  sup¬ 


port.  The  strong  loop  field  passes 
directly  through  the  center  of  the 
loop,  and  a  large  metallic  member 
cau.ses  serious  disruption  of  normal 
operation.  By  using  a  higher-order 
mode,  where  the  field  at  the  center 
is  zero,  and  where  the  diameter  per 
turn  is  large  enough  to  permit  a 
sufficiently  .strong  support  without 
seriously  disturbing  operation,  the 
desired  radiation  characteristics 
can  be  obtained. 

Figures  2A  and  2B  show  a  sketch 
of  the  instantaneous  fields  existing 
in  one  turn  of  a  first  and  second 
mode  helix.  Figure  2r  shows  the 
second  mode  helix  field  after  a  mast 
of  retpiired  supporting  size  (for  a 
power  gain  of  20)  has  been  in.serted 
along  the  axis.  The  fields  of  the 
one-wavelength  helix  would  induce 
large  counter  currents  in  a  mast  the 
size  of  that  in  Fig.  2C.  The  net 
radiation  toss  per  turn,  because  of 
the  clo.se  mast  spacing,  would  be  too 
small  to  permit  construction  of  a 
practical  attenuated-traveling-wave 


antenna.  The  fields  in  the  second 
mode  helix  have  not  been  seriously 
disturbed  and  the  mast  counter  cur¬ 
rents  are  proportionately  reduced. 
The  radiation  loss  per  turn  is  now 
large  enough  to  result  in  a  u.seful 
attenuated  traveling-wave.  The 
mast  size  may  now  be  adjusted  to 
provide  the  desired  loss  per  turn. 

The  mathematical  analysis  of  one 
turn  for  the  unattenuated  case 
shows  that  the  azimuth  pattern  is 
independent  of  azimuth  angle  or 
helix  pitch  in  the  plane  at  right 
angles  to  the  helix  axis,  or  the  hori¬ 
zon.  However,  the  pattern  grad¬ 
ually  becomes  .scalloped  as  the  ver¬ 
tical,  or  parallelism  with  the  helix 
axis,  is  approached.  The  depth  of 
scalloping  is  a  function  of  the  helix 
pitch  angle.  No  scalloping  occurs 
with  zero  pitch  angle.  The  .scallop¬ 
ing  is  insignificant  in  the  region  of 
the  horizontJil  beam  produced  by  a 
practical  helix. 

Naturally,  there  is  some  compo¬ 
nent  of  vertically  polarized  radia¬ 
tion  from  the  helix  because  of  the 
helix  pitch.  The  percentage  of  this 
component  is  appreciable  when 
based  on  the  analysis  of  a  single 
turn.  However,  by  making  use  of  a 
right  and  a  left  hand  helix,  placed 
end  to  end  and  fed  in  the  center,  the 
vertical  components  can  largely  be 
made  to  cancel,  while  the  horizontal 
components  are  reinforced. 

Four-Bay  Antenna 

The  high-gain  antenna  is  made 
of  four  vertically-stacked  bays  each 
having  a  power  gain  of  five.  Most 
of  the  initial  development  work  was 
done  on  models  in  the  2,000  and 
1,000-mc  region  to  facilitate  con- 
.struction  and  handling.  Since  all 
four  bays  of  the  high-gain  antenna 
are  electrically  identical,  only  one 
bay  will  be  described  in  some  detail. 
Operation  in  the  second  mode  was 
found  to  satisfy  all  electrical  and 
mechanical  requirements.  That  is, 
each  turn  of  the  helix  is  two  wave¬ 
lengths  in  circumference  at  the 
velocity  of  propagation  along  the 
helix.  The  antenna  has  thus  come  to 
be  called  a  second-mode  side-fire 
helical  antenna. 

The  length  of  one  bay  is  five 
wavelengths.  This  length  also  cor¬ 
responds  to  the  distance  between 
feed  points  of  the  four  bays.  A 
series  feed  is  used  and  the  distance 


FIG.  1 — VerKcal  patterns  from  one  turn  oi  integral  mode  helix  with  xero  pitch  and 
attenuation.  Patterns  are  shown  up  to  fifth  mode 


FIG.  2 — Partial  instantaneous  fieids  in  first-mode  helix  without  mast  (A),  in  second 
mode  without  most  (B),  and  in  second  mode  with  mast  (C) 
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between  feeds  must  l)e  an  inteKral 
number  of  wavelengths  to  yield  in- 
phase  feeding  of  the  four  bays.  The 
five-wavelength  bay  spacing  re¬ 
sults  in  near  optimum  array  factor 
for  the  particular  pattern  produced 
by  one  bay. 

Figure  3A  shows  the  vertical  pat¬ 
tern  produced  by  one  bay  of  a 
500-mc  model.  Note  the  lack  of  side 
lobes,  in  spite  of  the  fact  that  each 
bay  in  itself  is  in  reality  a  multibay 
array.  This  results  from  the  expo¬ 
nential  energy  distribution  over  the 
aperture  of  one  bay.  Figure  3B 
shows  the  horizontal  pattern  at¬ 
tained  for  a  one-day  model  having 
certain  constructional  features. 

Peed  System 

A  right  and  a  left  hand  helix  are 
used  in  each  bay.  Each  helix  has 
five  turns.  The  two  helices  are 
placed  end  to  end,  and  fed  at  their 
junction,  which  is  in  the  center  of 
the  bay. 

The  use  of  center  feed  on  each 
bay  prevents  beam  tilt  in  the  beam 
of  the  basic  bays.  The  upper  and 
lower  portions  advance  and  retard 
in  phase,  keeping  the  maximum  field 
on  the  horizon.  However,  the  beam- 
width  will  increa.se,  resulting  in  a 
net  reduction  of  gain.  The  beam¬ 
ing  bandwidth  is  defined  as  the 
total  frequency  separation  between 
the  two  points  where  the  half-power 
beamwidth  has  increased  1  db. 

For  television  purposes,  it  was 
decided  to  make  this  bandwidth  on 
the  order  of  twenty  megacycles,  to 
insure  that  over  the  channel  the 
gain  variation  would  be  negligible. 
The  beaming  curve  has  a  rather  flat 
bottom;  the  channel  under  consid¬ 
eration  may  be  placed  on  this  flat 
portion.  Feeding  the  two  helices  in 
parallel  has  the  advantage  of  reduc¬ 
ing  the  feed  resistance  per  bay  to  a 
more  convenient  value. 

By  estimating  the  attenuation 
and  calculating  the  surge  imped¬ 


ance,  it  was  found  that  the  net  dis¬ 
tributed  radiation  resistance  per 
turn  is  on  the  order  of  200  ohms. 
In  the  uhf  range,  even  such  a  high 
value  of  distributed  resistance  re¬ 
sults  in  insignificant  phase  angle  in 
the  surge  impedance  of  the  helix. 

The  helices  are  supported  by 
Kel-F  insulators.  This  material  has 
excellent  mechanical  and  weather¬ 
ing  properties,  combined  with  a 
very  low  dielectric  constant.  A  low 
dielectric  constant  is  desirable  to 
prevent  reflections  at  the  support 
points.  The  loss  factor  is  high  com¬ 
pared  to  polystyrene  or  Teflon,  but 
not  high  enough  to  result  in  suffi¬ 
cient  loss  to  cause  damage  to  the 
insulators,  even  with  ten  kilowatts 
into  one  bay.  There  are,  of  course, 
no  resonant  high-voltage  points  to 
cause  trouble.  The  ends  of  the  helix 
may  be  grounded  to  the  mast  to 
provide  lightning  protection. 

The  intrabay  feed  system  is 
coaxial,  with  the  mast  itself  serving 
as  the  outer  conductor.  The  inner 
conductor  is  .shorted  to  the  mast  a 
quarter-wave  above  the  top  bay 
feed  for  mechanical  support  and  r-f 
isolation  of  the  rest  of  the  mast. 
The  main-line  input  at  the  bottom 
of  the  antenna  is  designed  for  34- 
inch  line.  This  input  enters  the 
mast  from  the  side  through  a  sjie- 
cial  matched  T.  The  inner  conduc¬ 
tor  is  again  shorted  to  the  ma.st  a 
quarter-wave  below  this  input. 

The  individual  bays  are  probe- 
coupled  to  the  inner  conductor  not 
making  direct  connection.  The 
probe.s  are  adjusted  so  that  each 
bay  receives  one-quarter  of  the  in¬ 
put  power.  Impedance  match  is 
maintained  throughout  the  mast 
coax  for  maximum  bandwidth. 

The  hollow  inner  conductor  is  of 
adequate  size  to  permit  the  beacon 
lighting  cable  to  pass  directly  up 
inside  it.  Thus  a  means  is  provided 
for  running  this  cable  without  dan¬ 
ger  of  disturbing  the  antenna  oper¬ 


FIG.  3 — Mcaiured  verticol  patlarn  (A) 
and  horUontal  voltaqs  pattern  (B)  oi 
linqle-bay  SOO-mc  model 


ation  as  might  occur  if  the  cable 
had  to  be  run  outside  the  mast. 

The  series  type  feed  system  used 
will  cau.se  overall  beam  tilt  to  re¬ 
sult  when  the  frequency  is  shifted 
far  enough  from  center.  Over  one 
television  channel  the  amount  of  tilt 
occurring  is  inconsequential. 

For  very  high  installations  it 
might  be  desirable  to  tilt  the  beam 
downward  so  as  to  graze  the  hori¬ 
zon,  because  of  the  narrow  beam. 
This  antenna  lends  itself  admirably 
to  simply  accomplishing  this  beam 
tilt  to  the  small  amounts  desired 
without  disturbing  the  impedance 
and  power  distribution.  Because  the 
currents  on  the  antenna  are  of  the 
traveling-wave  type,  the  instanta¬ 
neous  phase  is  a  function  of  azi¬ 
muth.  Hence,  by  mechanically  ro¬ 
tating  one  portion  of  the  antenna 
relative  to  the  other  portion,  beam 
tilt  can  be  produced  because  the 
relative  phase  between  bays  has 
now  been  effectively  changed. 

Sleet-melting  is  accomplished  by 
running  sufficiently  high  60-cycle 
current  through  the  helix  Copper- 
weld  conductors. 

To  Professor  Howard  G.  Smith 
of  Cornell  University,  who  spent 
the  summer  of  1950  with  G-E,  goes 
much  of  the  credit  for  development 
of  successful  operating  models  of 
this  antenna.  Credit  is  ahso  due  R. 
E.  Fisk,  who  contributed  many 
ideas  and  gave  patient  assistance. 


Closoup  tUw  o<  on*  bay  oi  500-mc  tbl*iiT*  htlical  antenna.  Each  turn  oi  th* 
halbi  I*  two  waT*I*nqth(  lonq  at  Ih*  velocity  oi  propagation  along  tb*  helix 
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FIG.  1 — Basic  circuit  using  SOO-mc  sweep  at  GO-cps  rate  in  4  kmc  region 


FIG.  2 — Control  voltage  waveshapes 


Traveling-Wave 
Amplifier  Measurements 


Rapid  sweep-fre(juency  technique  used  at  4,000  me  can  he  applied  to  all  hroad-haiid 
amplifier  measurements.  Oscilloscope  display  shows  transmission  accurate  to  0.1  dh  and 


Extension  of  microwave  com¬ 
mon-carrier  circuits  for  trans¬ 
continental  television  programming 
has  necessitated  the  development 
of  quick  and  accurate  test  pro¬ 
cedures.  Techniques  de.scribed  -in 
this  article  have  direct  application 
at  4,000  me,  but  the  same  methods 
are  also  in  general  u.se  in  the 
regions  of  both  60  and  400  me. 

f\)r  general  studies  of  broad¬ 
band  networks,  amplifiers  and  par¬ 
ticularly  traveling-wave  tuties,  it  is 
advantageous  to  u.se  sw’eep-fre- 
quency  measuring  techniques.  By 
these  methods  it  is  possible  at  a 
glance  to  observe  either  the  trans¬ 
mission  or  impedance  characteris¬ 
tics.  When  adjustments  are  made, 
the  effect  on  the  overall  characteris¬ 
tic  is  .seen.  This  is  particularly  im¬ 
portant  in  double-coupled  or  stag- 
gered-circuit  work. 

By  careful  design  and  con.struc- 
tion  of  the  measuring  equipment  it 
is  possible  to  make  transmission 
measurements  to  an  accuracy  of 
better  than  2  percent  over  ranges 
of  500  megacycles  in  the  4,000  meg¬ 
acycle  common-carrier  band. 

A  block  diagram  of  the  basic  cir- 
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return-loss  values  up  to  40  dh 

By  FREDERICK  E.  RADCLIFFE 

Bell  Telephone  Laboratories,  Inc. 
Murray  Hill,  Sew  Jersey 


cuit  is  shown  in  Fig.  1.  At  the  left 
is  the  r-f  power  source  consisting 
of  a  low-power  microwave  oscillator 
of  the  close-sp.iced  triode  type  driv¬ 
ing  a  traveling-wave  amplifier  hav¬ 
ing  an  output  of  about  one  watt, 
which  is  sufficient  for  the  type  of 
measurement  to  be  described.  By 
mechanical  means,  the  oscillator  is 
swept  at  a  60-cycle  rate  from  3,700 
to  4,200  megacycles. 

A  small  amount  of  power  from 
the  traveling-wave  tube  is  rectified 
by  a  crystal,  is  amplified  and  fed 
back  to  the  grid-bias  circuit  of  the 
o.scillator  to  provide  envelope  feed¬ 
back  around  both  the  oscillator  and 
amplifier.  In  this  manner  the  out¬ 
put  of  the  traveling-wave  amplifier 
is  made  flat  to  about  ±0.2  db  over 
the  band. 

The  power  passes  two  absorption- 
type  frequency  meters  that  provide 
two  markers  on  the  oscilloscope 
trace  to  indicate  the  band  limits. 
The  power  divides  equally  in  the 


hybrid  junction,  passes  through  two 
attenuators,  and  is  rectified  in  two 
identical  crystals. 

The  outputs  of  the  crystals  are 
switched  at  a  30-cycle  rate  by 
a  polarized  mercury-type  relay  and 
are  alternately  connected  to  the  Y- 
axis  amplifier  of  a  .standard  o.scil- 
loscope.  Attenuators  D  and  E  are 
adjusted  until  the  traces  coincide 
and  the  gain  of  the  Y-axis  amplifier 
is  adjusted  for  a  sensitivity  of  one 
db  per  inch  deflection  between  the 
two  traces  as  measured  by  either 
attenuator  D  or  E. 

A  circuit  to  be  measured  may 
now  be  placed  in  the  unknown  posi¬ 
tion.  Attenuator  D  is  adjusted 
until  the  traces  again  coincide.  The 
gain  or  loss  of  the  circuit  is  indi¬ 
cated  by  the  change  in  attenuator 
.setting  and  the  flatness  is  indicated 
to  an  accuracy  of  about  0.1  db  on 
the  oscilloscope  scale  by  direct  com¬ 
parison  of  the  oscilloscope  traces. 

Figure  2  shows  the  waveshapes 
of  the  control  voltages  referred  to 
the  60-cycle  power-line  wave.  Wave¬ 
shapes  of  oscilloscope  blanking,  30- 
cycle  switch  voltage,  oscillator  fre¬ 
quency  and  oscilloscope  sweep 
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FIG.  3 — Circuita  ior  maaiuring  IrantmlMion  and  output-lmpadonce  characUristici  oi 
broad-band  networks  or  t-w  ampliiiert 


FIG.  4— Relationships  used  in  the 
long  ■  line  impedance  measuring 


FIG.  5 — Modilication  to  measure  input  impedance  oi  the  t-w  ampIUier 


versu.s  time  are  shown.  The  oscil¬ 
loscope  sweep  voltage  is  made  to 
match  approximately  the  oscillator 
frequency-sweep  characteristic  so 
that  the  frequency  display  is  linear 
to  within  10  percent.  Each  time 
the  oscillator  frequency  is  increas¬ 
ing  the  30-cycle  switch  operates  con¬ 
necting  one  of  the  two  crystals  B 
or  C  to  the  oscillo.scope.  Hysteresis 
effects  of  the  mechanical  sweep 
mechanism  are  eliminated. 

Figure  3  shows  the  circuit  to 
measure  simultaneously  both  the 
transmission  and  output  impedance 
characteristics  of  traveling-wave 
amplifiers  or  broad-band  networks. 
Measurements  at  both  high  and  low 
power  can  be  made.  The  circuit  is 
similar  to  the  basic  circuit  shown 
in  Fig.l  except  for  the  addition  of 
a  second  hybrid  junction,  two  cali¬ 
brated  attenuators,  and  a  20-foot 
section  of  shorted  waveguide. 

The  set  is  calibrated  by  omitting 
the  traveling-wave  amplifier  to  be 
tested  and  adjusting  attenuators  D 
and  E  until  the  traces  coincide  as 
before  with  attenuator  G  at  maxi¬ 
mum  attenuation.  The  amplifier  to 
be  measured  is  in.serted  and  attenu¬ 
ator  D  is  adjusted  until  the  traces 
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again  coincide.  The  change  in  at¬ 
tenuator  D  setting  is  the  gain.  By 
substituting  a  power  meter  for 
crystal  B  and  taking  into  account 
the  3-db  loss  in  the  hybrid  junction 
and  the  loss  of  attenuator  F  the 
power  output  may  be  measured. 

The  output  impedance  of  the 
traveling-wave  amplifier  with  the 
tube  delivering  its  normal  power 
output  may  also  be  measured  by  ad¬ 
justing  attenuator  G  for  a  con¬ 
venient  amplitude  of  ripples  on  the 
transmission  characteristic  such  as 
0.1  db.  With  this  amplitude  of  rip¬ 
ples  the  sum  of  the  return  loss  of 
the  sending  and  load  impedances  is 
45  db.  For  this  ripple  amplitude, 
the  return  loss  is  the  difference  be¬ 
tween  45  db  and  twice  the  sum  of 
the  loss  of  the  20-foot  waveguide, 
the  loss  of  the  hybrid  junction  and 
the  attenuation  of  attenuator  G. 

The  equations  on  Fig.  4  show 
some  simple  relationships  as  used 
in  the  long-line  method  of  measur¬ 
ing  output  impedance.  Equation  1 
is  the  frequency  in  megacycles  be¬ 
tween  ripples  related  to  the  line 
length.  In  this  relation,  V,  is  the 
group  velocity;  L  is  the  length  of 
the  line  in  feet ;  and  C  is  the  veloc¬ 


ity  of  light.  The  line  length  is 
chosen  to  provide  the  desired  re.so- 
lution  of  impedance  characteristic. 

Equation  2  is  the  relation  of  the 
standing  wave  as  seen  on  the  oscil¬ 
loscope  to  the  reflection  coefficients 
of  the  source  and  load  impedances. 
Equation  3  is  the  relation  of  return 
loss  to  reflection  coefficient. 

Equations  2  and  3  are  plotted  in 
Fig.  4.  For  convenience  the  point 
corresponding  to  a  total  W'  of  45  db 
is  chosen  in  making  measurements. 

The  arrangement  of  apparatus 
shown  in  Fig.  5  is  used  to  measure 
the  input  impedance  of  the  travel¬ 
ing-wave  amplifier.  To  calibrate,  a 
short  circuit  is  substituted  for  the 
traveling-wave  amplifier  under  test, 
attenuator  A  is  set  to  40  db  and  the 
gain  of  the  oscilloscope  is  adjusted 
until  the  signal  trace  is  separated 
from  the  base  line  by  0.1  inch.  A 
return  loss  of  40  db  can  now  be 
measured. 

The  base  Ime  is  obtained  by  dis¬ 
connecting  one  crystal  from  the  30- 
cycle  switch.  The  accuracy  of 
measurement  is  checked  by  connect¬ 
ing  a  termination  with  a  W  of 
about  40  db  in  place  of  the  travel¬ 
ing-wave  amplifier  under  test  and 
.setting  attenuator  A  to  zero  db. 
Movement  of  the  precision  termina¬ 
tion  will  cause  ripples  to  move  on 
the  signal  trace.  If  the  balance  of 
the  hybrid  is  good  and  the  W  of  the 
precision  termination  is  satisfac¬ 
tory,  these  ripples  will  be  small  com¬ 
pared  to  a  W  reading  of  40  db. 

The  traveling-wave  amplifier  in¬ 
put  impedance  may  now  be  meas¬ 
ured  by  connecting  it  as  shown  and 
adjusting  attenuator  A  for  0.1-inch 
deflection  on  the  oscilloscope.  The 
return  loss  is  read  directly  as  the 
difference  in  attenuator  A  setting. 
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WHERK  A  MULTIPLICITY  o£  in¬ 
formation  sources  must  be 
observed,  some  system  of  scanning 
or  sequential  sampling  may  be  em¬ 
ployed  so  that  certain  pieces  of 
measuring  equipment  need  not  be 
duplicated  for  each  information 
source  to  be  studied.  Where  the  in¬ 
formation  sources  are  of  low  level, 
special  design  problems  arise.  Sev¬ 
eral  high-speed  scanning  systems 
are  described  below  that  are  appli¬ 
cable  to  low-level  operation. 

There  are  two  general  types  of 
scanners.  First,  .scanners  in  which 
the  commutating  element  al.so  car¬ 
ries  the  information;  and  second, 
the  type  in  which  the  information¬ 
carrying  element  is  controlled  by  a 
separate  commutating  system.  The 
capacitance  scanner  is  one  of  the 
first  type. 

Capacitance  Scanner 

Basically,  the  capacitance  scan¬ 
ner  consists  of  a  large  number  of 
input  plates  to  which  the  individual 
signal  sources  are  attached.  The  in¬ 
formation  applied  to  the  input  plate 
is  capacitively  coupled  to  a  pickup 
plate  which  is  moved  successively 
from  one  plate  to  another  in  a  pre¬ 
determined  order. 

Within  the  frequency  limits  of 
the  .scanner,  the  capacitance  system 
is  an  ideal  scanning  device.  The 
noi.se  components  resulting  from 
the  scanning  operation  are  practi¬ 
cally  eliminated  since  the  variation 
in  average  d-c  potential  from  input 
element  to  input  element  is  negli¬ 
gible  and  no  direct  current  flows 
through  the  scanner.  The  noise 
performance  is  limited  by  the  out¬ 
put  impedance,  Johnson  noise,  and 
the  losses  through  the  scanner. 

As  is  true  with  most  mechanical 
devices,  the  life  of  the  capacitance 
scanner  is  limited.  Another  basic 
limitation  of  this  type  of  scanner 
is  the  top  operating  speed. 

MERB  Tube  Scanner 

For  very  high  scanning  rates  it 
is  necessary  to  go  to  the  use  of  elec¬ 
tron  beams  or  electronic  circuits. 
Figure  1  shows  a  cutaway  view  of 
a  typical  multiple  element  radial 
beam  tube  scanner.  For  the  sake  of 
simplicity  the  abbreviation  MERB 


This  artii'le  is  based  on  a  paper  pre* 
sented  at  the  li»50  National  Electronics 
Conferenct*.  The  Conferen<*e  paper  appears 
in  the  \/Cf’  Procet’i/int/ft. 


FIG.  1 — Cutaway  view  ol  multiple  element  radial  beam  tube  scanner 

High-Speed 


tube'  will  be  used  in  connection 
with  this  tube.  Figure  2  is  a  photo¬ 
graph  of  such  a  tube  in  a  complete 
50-element  scanner.  The  arrange¬ 
ment  of  the  elements  is  shown  in 
Fig.  3. 

The  physical  construction’  and 
relative  location  of  the  elements  is 
similar  to  a  standard  pentode.  A 
common  heater  and  cathode  are 
located  at  the  center  as  an  electron 
source.  The  next  element  out  is 
the  inner  grid  or  accelerating  grid 
common  to  all  elements;  next,  the 
screen  posts,  then  the  signal  grids, 
in  the  suppressor  grid  position,  and 
finally  the  plate.  Each  signal  grid 
is  separated  from  the  adjacent  sig¬ 
nal  grid  by  a  post.  The  MERB 
tube  shown  in  Fig.  1  has  twenty- 
five  separate  signal  grids. 

In  operation,  the  tube  is  placed 
in  a  strong  uniform  magnetic  field 
perpendicular  to  the  cathode  so  that 
the  electron  stream  from  the  cath¬ 
ode  is  focused  into  a  radial  beam 
which  flows  through  one  of  the  sig¬ 
nal  grid  elements  to  the  plate.  The 


focusing  of  the  electron  beam  is 
controlled  both  by  the  strength  of 
the  field  and  by  the  voltages  on  the 
tube  elements.  By  varying  the  volt¬ 
age  on  this  signal  grid  the  current 
to  the  plate  can  be  varied.  By  rotat¬ 
ing  the  field  about  the  axis  of  the 
cathode  the  electron  stream  can  be 
focused  successively  on  each  signal 
grid.  The  focusing  action  of  the 
field  produces  a  double-ended  elec¬ 
tron  beam;  with  the  result  that  all 
elements  are  .scanned  twice  with 
each  revolution.  The  scanning  rate 
is  twice  the  number  of  elements 
times  the  excitation  frequency. 

In  the  scanning  system  shown  in 
Fig.  2  the  MERB  tube  is  used  to 
scan  50  input  elements.  Each  in¬ 
put  element  has  a  preamplifier  and 
each  element  of  the  MERB  tube  is 
connected  to  two  preamplifier  out¬ 
puts.  By  switching  the  input  pre¬ 
amplifiers  on  alternately  in  groups 
as  each  end  of  the  scanner  beam 
comes  around,  all  50  elements  are 
scanned  by  one  revolution  of  the 
field  about  the  MERB  tube.  This 
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Space,  materials  ami  money  can  he  saved  hy  scanning;  low-level  information  sources  and 
using;  common  amplifying;,  indicating;  and  recording;  eipiipment.  Survey  of  sampling  sys¬ 
tems  helps  designers  choose  best  system  for  application  to  future  developments 


By  B.  R.  SHEPARD 


General  Engiyieering  ritid  Vonnulting 
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General  Electric  Company 
Schenectady,  Sew  York 
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same  system  could  be  extended  to 
enable  a  25-element  MERE  tube  to 
scan  any  multiple  of  25  inputs. 

The  major  precaution  necessary 
to  keep  the  scanning  noise  of  the 
MERE  tube  at  a  low  level  is  to  oper¬ 
ate  with  very  low  plate  current. 
Low  plate  current  and  reasonable 
transmission  is  obtained  by  the  use 
of  low  voltages  on  the  tube  ele¬ 
ments.  This  method  of  operation 
necessitates  accepting  relatively 
high  loss  through  the  tubes,  about 
6  to  1.  The  actual  gain  or  loss 
through  the  scanner  is  not  in  itself 
too  important  except  for  its  affect 
on  overall  signal-to-noi.se  ratio  of 


the  system.  The  .scanner  noise 
should  always  be  greater  than  the 
thermal  noi.se  level  in  the  .scanner 
output  circuit.  For  most  applica¬ 
tions  it  has  been  necessary  to  use 
a  one-tube  preamplifier  ahead  of 
each  element  to  get  optimum  signal- 
to-noi.se  ratio. 

F-M  Scanner 

Figure  4  shows  a  circuit  diagram 
of  an  f-m  scanner.  This  scanner 
is  the  type  in  which  a  vacuum-tube 
amplifier  is  provided  for  each  input 
element.  The  vacuum-tube  ampli¬ 
fier  is  normally  bia.sed  off  so  that  no 
information  can  be  transmitted 


from  the  input  to  the  common  out¬ 
put.  When  it  is  desired  to  read 
information  from  that  particular 
input  element  the  vacuum-tube 
amplifier  is  bia.sed  on  and  allowed 
to  transmit  the  information  to  the 


FIG.  3 — Physical  conitruction  and 
msnt  orranqsmsnt  oi  MERB  tub*  U 
similar  to  standard  psntods 
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output  circuit.  Several  methods 
are  available  for  performing  this 
.switching  operation.  The  particu¬ 
lar  commutation  control  element 
described  here  is  called  an  f-m 
scanner  control  unit.  It  has  the 
advantage  that  the  equipment  re¬ 
quired  at  the  scanner  itself  is  small 
and  light  and  does  not  necessarily 
contain  vacuum  tubes.  Only  one 
line  is  needed  between  the  .scanner 
and  the  control  element,  and  the 
control  element  can  be  remotely 
located  if  necessary.  The  number 
of  elements  is  not  restricted  and 
can  be  easily  changed. 

Each  .scanner  element  is  provided 
with  a  tuned  circuit  T,  and  diode 
rectifier  D.  Power  is  coupled  into 
each  tuned  circuit  from  a  common 
bus  coming  from  the  control  unit. 
When  the  common  bus  is  excited  at 
the  frequency  of  the  tuned  circuit, 
an  a-c  voltage  is  transmitted  to  the 
diode  rectifier  element  and  a  d-c 
output  proportional  to  the  excita¬ 
tion  on  the  common  bus  is  applied 
to  the  grid  of  the  scanner  tube.  If 
the  tube  is  normally  biased  off  and 
the  polarity  of  the  rectified  signal 
is  such  as  to  bias  the  tube  on,  then 
that  pai'ticular  tube  can  be  turned 
on  by  exciting  the  common  bus  at 
the  frequency  of  the  resonant  cir¬ 
cuit.  If  each  resonant  circuit  of 
the  different  scanner  elements  is 
tuned  to  a  slightly  different  fre- 
(luency  from  the  one  next  to  it,  the 
circuits  can  be  switched  on  in  se- 
(juence  by  sweeping  the  common  bus 
excitation  frequency  through  the 
range  of  the  tuned  resonant  cir¬ 
cuits. 

Smooth  commutation  from  ele¬ 
ment  to  element  is  obtained  by  us- 


FIG.  S — Subminiature  f-m  scanner  elements 


ing  the  tuned  circuit  re.sonance 
curve  as  the  switching  pul.se.  A 
smooth  or  linear  sweep  frequency 
rate  is  used  in  this  case.  If  de¬ 
sired,  an  effective  square-wave  pulse 
can  be  applied  to  each  grid  by  step¬ 
ping  the  frequency  from  that  of  one 
tuned  circuit  to  that  of  the  next  and 
so  on.  It  is  also  possible  to  stop 
and  turn  on  only  one  element  at  a 
time  and  look  at  that  element  for 
as  long  as  necessary  by  merely  ex¬ 
citing  the  common  bus  at  that 
particular  frequency. 

Figure  5  shows  two  different 
types  of  resonant  frequency  circuits 
and  diode  rectifier  elements.  The 
unit  on  the  right  and  center  uses 
subminiature  tubes  and  contains 
both  controlled  preamplifier  and  the 
switching  circuit.  The  unit  on  the 
left  uses  a  germanium  diode 
mounted  directly  on  the  tuned  cir¬ 
cuit.  The  preamplifier  is  not 
included. 

Scanning  Noise 

A  scanner  as  it  operates,  scan¬ 
ning  the  input  circuits,  will  gen¬ 
erate  in  its  output  circuit  a  complex 
voltage  or  current  fluctuation  which 
is  caused  by  the  scanning  action. 
This  noise  voltage  or  current  fluctu¬ 
ation  is  a  complex  wave  which  re¬ 
peats  each  scanning  cycle.  In  gen¬ 
eral,  this  .scanning  noi.se  is  larger 
than  the  Johnson  noise  of  the  sys¬ 
tem  and  is  the  noise  level  which 


limits  the  application  of  the  .scan¬ 
ner  to  low-noise  circuits. 

The  scanning  noise  of  a  scanner 
is  actually  made  up  of  a  broad 
spectrum  of  finite  frequency  com¬ 
ponents  each  of  which  is  a  multiple 
of  the  scanning  rate.  The  ampli¬ 
tude  of  each  of  these  components 
decreases  as  the  frequency  of  the 
component  increases.  In  practice, 
the  scanner  output  is  fed  into  a 
band-pass  filter  which  allows  only 
the  frequencies  around  the  signal 
frequency  to  pass. 

If  the  proper  restrictions  are 
placed  upon  the  band  pass  of  the 
filter  following  the  scanner  it  is 
possible  to  plot  a  universal  noise 
characteristic  curve  for  the  scan¬ 
ner.  This  noise  characteristic  will 
be  the  same  regardless  of  the  actual 
scanning  rate  of  the  scanner.  The 
restriction  which  must  be  placed 
upon  the  band  pass  of  the  system 
following  the  scanner  is  that  the 
band  pass  be  just  wide  enough  to 
pass  the  important  modulation 
components  introduced  by  the  scan¬ 
ning  action.  Under  these  condi¬ 
tions  the  band  pass  becomes  a  fixed 
multiple  of  the  scanning  frequency, 
the  multiplying  factor  depending 
upon  the  shape  of  the  scanner  out¬ 
put  wave. 

The  actual  noise  characteristic 
for  a  scanner  can  be  obtained  at 
any  practical  operating  scanning 
speed.  It  is  possible  to  evaluate  a 
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scanning  apparatus  with  normally 
available  laboratory  equipment  and 
using  low  or  readily  available  scan¬ 
ning  speeds.  If  the  information 
obtained  is  plotted  as  shown  in  Fig. 
6  with  a  horizontal  scale  which  is 
a  multiple  of  the  scanning  rate,  the 
resultant  curve  is  the  noise  char¬ 
acteristic  of  the  .scanner  and  can  be 
applied  to  all  operating  scanning 
rates  for  the  scanner  to  determine 
the  circuits  required  ahead  of  the 
scanner. 

The  two  curves  on  Fig.  6  show 
the  noise  characteristic  of  the 
MERB  tube  scanner  and  the  f-m 
scanner.  Both  characteristics  have 
essentially  the  same  shape.  The 
level  of  the  noise  curve  depends 
upon  how  well  balanced  are  the  dif¬ 
ferent  tubes  or  elements  of  the 
scanner.  If  all  of  the  elements  are 
exactly  the  same  and  are  switched 
simultaneously  there  will  be  very 
little  scanning  noise  generated. 
Practically  speaking,  this  is  never 
true;  hence,  the  amount  of  noise 
generated  in  a  scanner  depends 
upon  the  patience  and  ability  of  the 
designer  to  select  tubes  or  design 
a  circuit  to  eliminate  tube  varia¬ 
tions. 

The  actual  rate  of  cutoff  of  the 
noise  characteristic  curve  can  be 
improved  by  the  use  of  properly 
shaped  pul.ses  for  switching. 
Smooth  commutation  such  as  that 
available  in  the  f-m  unit  will  tend 
to  reduce  the  high-frequency  com¬ 
ponents  of  the  noise.  This  is  .shown 
by  the  faster  decay  in  the  char¬ 
acteristic  curve  for  the  f-m  scan¬ 
ner.  In  this  particular  case  the  ele¬ 
ment  amplifiers  were  operated  at 
normal  plate  current  levels.  In 
general,  the  level  of  the  noise  char- 
actertistic  can  be  reduced  by  oper¬ 
ating  the  tubes  at  very  low  current 
levels. 

Reducing  Noise 

Once  the  noise  characteristic  of  a 
scanner  is  obtained  it  is  fairly  easy 
to  outline  methods  which  can  be 
used  to  make  a  scanner  operate  at 
lower  signal  levels.  Two  general 
approaches  can  be  applied.  One  is 
to  modify  the  external  circuit  to 
make  the  best  use  of  the  scanner 
noise  characteristic:  the  other  is 
to  work  directly  with  the  .scanner  to 
try  to  reduce  the  level  of  the  noise 
characteristic. 


A  study  of  the  noise  character¬ 
istic  curve  will  show  that  there  are 
two  ways  of  reducing  noise  by  ex¬ 
ternal  circuit  modifications.  One  is 
to  increase  the  frequency  of  the 
signal  carrier  and  the  other  is  to 
reduce  the  band  pass  to  the  absolute 
minimum  required  to  pass  the  in¬ 
formation.  If  the  application  per¬ 
mits,  raising  the  carrier  frequency 
is  an  ea.sy  way  to  reduce  scanner 
noise.  If  the  signal  frequency  can¬ 
not  be  changed,  the  operating  fre¬ 
quency  of  the  scanner  can  often  be 
raised  by  mixing  in  the  scanner. 
The  normal  loss  in  gain  due  to  mix¬ 
ing  must  be  taken  into  account  so 
that  a  larger  increase  in  frequency 
is  required  than  would  be  needed  if 
mixing  were  not  u.sed. 

In  working  with  the  scanner  di¬ 
rectly  there  are  four  methods  or  ap¬ 
proaches  for  improving  the  noise 


FIG.  6  -Noise  characteristtcs  oi  two 
scanner  types 


characteristic  or  reducing  the 
amount  of  noise  generated  by  the 
scanning  action.  All  four  methods 
are  ba.sed  on  reducing  the  ampli¬ 
tude  of  the  variation  between  ele¬ 
ments  or  reducing  the  switching 
rate  between  elements: 

(1)  Reduction  of  the  quiescent 
or  average  d-c  level  of  the  .scanner 
to  the  absolute  minimum  necessary 
to  give  useable  results.  The  scan¬ 
ning  noise  components  are  propor¬ 
tional  to  the  average  current.  If 
the  average  current  can  be  reduced 
without  a  proportional  reduction  in 
signal  gain,  a  net  improvement  in 
signal-to-noise  ratio  results. 

(2)  Balancing  of  all  the  scanner 


elements  so  that  differences  be- 
tw’een  d-c  element  values  are  re¬ 
duced  to  a  minimum. 

(3)  Increasing  the  cross-over 
time  between  elements.  This  can 
be  done  by  proper  shaping  of  the 
transfer  conditions  so  that  a  mini¬ 
mum  amount  of  high-frequency 
components  is  generated.  In  gen¬ 
eral,  the  noise  is  generated  during 
the  switching  period  between  ele¬ 
ments  and  is  caused  by  dissimilar¬ 
ity  between  elements  of  the  scanner 
or  gaps  in  transmission  between 
elements.  Any  procedure  which 
tends  to  reduce  the  dissimilarity 
and  eliminate  the  gap  or  reduce  the 
rapidity  with  which  the  dissimilar¬ 
ity  or  gap  occurs  will  aid  in  reduc¬ 
ing  the  amplitude  of  the  high  fre¬ 
quency  component  generated  by  the 
scanning  action.  An  improvement 
of  this  kind  makes  the  noise  char¬ 
acteristic  decay  faster  with  in¬ 
crease  in  signal  frequency. 

(4)  Reduction  of  scanning  rate. 
If  a  slower  scanning  rate  can  be 
tolerated,  this  will  have  the  same 
effect  as  increasing  the  signal  car¬ 
rier  frequency.  In  addition,  a  nar¬ 
rower  band  pass  can  al.so  be  used. 

The  foregoing  methods  for  im¬ 
proving  signal  to  noi.se  perform¬ 
ance  of  a  .scanner  can  be  applied  to 
any  such  commutating  device.  In 
general,  to  utilize  a  scanner  at  very 
low  signal  levels  it  is  necessary  that 
the  information  in  the  signal  be 
available  to  the  scanner  at  a  fre¬ 
quency  higher  than  the  scanning 
rate.  Just  how  much  higher  will 
depend  upon  how  low  a  signal  level 
must  be  observed  and  upon  the 
noi.se  characteristic  of  the  particu¬ 
lar  .scanner. 

The  scanners  described  here  have 
utilized  a  switching  characteristic 
or  wave  form  approaching  a  cosine 
function  in  order  to  obtain  smooth 
commutation.  Other  switching 
characteristics  will  produce  a  dif¬ 
ferent  scanner  noise  characteristic 
curve,  but  the  basic  problems  are 
the  same.  Optimum  scanner  design 
for  any  application  requires  a  suit¬ 
able  compromi.se  between  circuit 
complexity,  switching  characteris¬ 
tics,  scanning  rate,  and  scanning 
noise  performance. 

Reference 
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Color  generator,  exclusWe  oi  power  In  color,  bare  from  left  to  right  would  appear  at  red.  green,  white,  yellow  and 

tuppliet,  occupiei  24  Vt  panel  inchet  blue  for  this  particular  tetting  of  color  potentiometers 


Picture  Generator 


Simple  equipment  is  added  to  conventional  hlack-and-white  picture-generating  setup  to 
provide  color-striped  pictures  for  testing  either  simultaneous  and  dot-sequential  systems  or 
field-sequential  system.  Complete  adjustability  of  colors  is  possible 
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Hazeltine  Corporation 
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The  current  interest  in  color 
television  systems  is,  among 
other  things,  likely  to  produce  the 
need  for  a  simple  means  of  gener¬ 
ating  color  television  signals. 

In  the  early  stages  of  the  present 
monochrome  television  system,  com¬ 
plete  camera  chains  were  soon  dis¬ 
carded  in  favor  of  the  simpler  and 
more  reliable  monoscope  pattern 
generator  as  a  general  laboratory 
and  test  line  video  signal  source. 
In  the  design,  development,  and 
manufacture  of  color  television  ap¬ 
paratus,  a  simple  and  reliable  sig¬ 
nal  generator  is  also  highly  desir¬ 
able.  Current  techniques  for  the 
production  of  color  television  sig¬ 
nals  rely  heavily  upon  flying-spot 
scanners  or  direct-pickup  cameras. 
Although  these  devices  may  be 


made  reliable,  they  are  not  particu¬ 
larly  simple,  nor  are  they  inex¬ 
pensive.  In  addition,  the  versatil¬ 
ity  of  subject  material  provided  by 
such  apparatus  is  a  feature  of  ques¬ 
tionable  merit  for  routine  testing. 

The  purpose  of  this  article  is  to 
describe  a  simple  all-electronic 
source  of  color  television  images 
which  may  be  added  to  an  existing 
black-and-white  television  installa¬ 
tion.  The  unit  will  provide  signals 
for  either  simultaneous  and  dot- 
sequential  sy.stems  employing  cur¬ 
rent  monochrome  standards  or  for 
the  recently  standardized  field- 
sequential  system. 

Output  from  the  apparatus  con¬ 
sists  of  a  monoscope  or  other  tele¬ 
vision  test  pattern  upon  which  is 
superimposed  a  series  of  five  verti¬ 


cal  bars.  The  hue  and  saturation 
of  each  bar  is  independently  vari¬ 
able  and  under  the  operator’s  con¬ 
trol.  Any  color  combination  what¬ 
ever,  including  black  or  white,  may 
be  obtained.  The  color  signal  gen¬ 
erator  derives  its  input  signals, 
including  the  monoscope  pattern, 
from  existing  television  equipment. 

Color  Mixers 

A  block  diagram  of  the  signal 
generator  is  shown  in  Fig.  1.  The 
black-and-white  video  pattern  to  be 
“colored”  is  inserted  at  the  lower 
left  of  the  .sketch.  Following  ampli¬ 
fication  in  the  two-stage  video  am¬ 
plifier,  the  signal  is  applied  simul¬ 
taneously  to  the  three  mixer,  or 
modulator,  stages  marked  green, 
red  and  blue.  When  no  modulating 
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FIG.  1 — Chain  of  fWo  mulllvlbrotors,  triggered  by  blanking  signal,  turns  on  liTe 
different  colors  during  horixontal  trace 


FIG.  2 — WaTeform  chart  shows  func¬ 
tions  of  Tarious  stages  during  trace 


For  Color  Television 


signal  is  applied  to  the  three  mix¬ 
ers,  we  may  assume  that  the  gains 
of  each  mixer-output  tube  combina¬ 
tion  may  be  so  adjusted  that  the 
green,  red,  and  blue  output  signals 
are  indentical,  or  nearly  so;  that  is, 
the  apparatus  becomes  essentially 
a  triple  output  distribution  ampli¬ 
fier.  For  a  properly  balanced  three- 
color  display,  this  condition  will 
correspond,  by  convention,  to  a 
black-and-white  picture.  To  obtain 
a  color  picture,  the  gains  of  the 
mixer  tubes  must  be  individually 
modulated  in  some  desirable  man¬ 
ner.  One  form  of  modulating 
signal  which  produces  a  useful  geo¬ 
metrical  color  pattern  may  be  ob¬ 
tained  from  the  components  shown 
in  the  upper  portion  of  the  diagram. 

A  negative  composite  blanking 
signal,  that  is,  a  white  picture,  is 
used  as  the  triggering  voltage  for 
the  input  stage  of  a  chain  of  five 
one-shot  multivibrators.  The  trig¬ 
ger  amplifier  and  first  multivi¬ 
brator  are  arranged  to  fire  on  the 
trailing  edge  of  the  blanking  wave¬ 
form,  so  that  operation  of  the  cir¬ 
cuit  begins  synchronously  with  the 
.start  of  the  television  sy.stem  trace 
time.  Upon  completion  of  its  turn¬ 


over  cycle  the  first  multivibrator 
triggers  the  second  of  the  chain; 
the  second  fires  the  third,  and  so 
on,  until  the  action  terminates  with 
the  operation  of  the  fifth  and  last 
stage. 

Each  multivibrator  is  adjusted 
to  have  a  pulse  width  of  approxi¬ 
mately  one-fifth  the  system  trace 
time,  so  that  the  entire  action  re¬ 
quires  one  line  of  the  television  pic¬ 
ture.  Consequently,  the  voltages 
applied  to  the  cathode  follower 
stages  consist  of  five  succe.ssive  pul¬ 
ses  occurring  in  time  sequence 
across  the  picture  from  left  to 
right. 

The  cathode  followers  (which 
also  operate  as  limiters)  are  pro¬ 
vided  with  a  network  of  three  po¬ 
tentiometers  and  three  resistors  in 
each  of  their  cathode  circuits.  The 
object  of  this  arrangement  is  to 
permit  any  amplitude  of  any  one  or 
more  of  the  five  pulses  to  be  de¬ 
livered  to  the  three  bus  bars 
marked  green,  red  and  blue.  The 
bus  bars,  in  turn,  are  connected  via 
suitable  amplifiers  to  the  suppres.sor 
grids  of  the  green,  red  and  blue 
mixer-modulator  tubes,  so  that 
modulation  of  the  input  video  sig¬ 


nal  in  accordance  with  the  various 
pulse  amplitudes  is  the  end  result. 

Figure  2  illustrates  the  functions 
of  the  various  components  of  the 
block  diagram.  The  blanking  sig¬ 
nal  which  triggers  the  five  multivi¬ 
brators  is  at  the  top.,  The  second 
line  shows  the  output  of  the  trigger 
amplifier,  an  inversion  of  the  input 
voltage.  The  first  pulse  generator 
output  is  shown  on  the  third  line 
of  the  chart.  The  second,  third, 
fourth,  and  fifth  pulses  are  gener¬ 
ated  in  sequence — each  one  gen¬ 
erated  by  relaxation  of  the  previous 
stage. 

A  random  mixture  of  the  five 
pulses  is  shown  at  the  center  of  the 
figure,  while  modulation  of  a  video 
signal  by  this  waveform  is  shown 
on  the  remaining  lines.  It  .should 
be  noted  that  the  bottom  line, 
marked  final  output,  represents  the 
signal  for  one  color  only.  When 
the  apparatus  is  adju.sted  to  pro¬ 
duce  a  color  picture,  the  three  sig¬ 
nal  outputs  wilt  differ  from  one 
another  as  the  green,  red,  and  blue 
content  of  the  picture  varies  acros.s 
the  image. 

Since  the  timing  of  the  pattern 
generator  is  determined  entirely  by 
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FIG.  3 — Circuit  oi  keying  pulse  generator.  The  switch  adjusting  the  multiTihrator 
time  constant  allows  quick  changeoeer  from  present  standards  to  iield-sequential 
standards 


the  repetition  rate  of  the  input 
blankinR  signal,  operation  at  line 
rates  other  than  that  standardized 
for  black  and  white  television  may 
be  obtained  by  changing  the  five 
pulse  durations  appropriately.  To 
accommodate  operation  with  the 
field-sequential  color  television  sys¬ 
tem,  we  have  included  a  ganged 
switch  in  the  active  grid  time  con¬ 
stant  of  each  multivibrator,  which 
may  be  used  to  halve  the  pulse- 
width.  The  waveform  chart  would 
be  the  same  for  the  higher  speed 
operation. 

Trigger  Circuit 

A  simplified  schematic  diagram 
of  the  trigger  amplifier  and  one  of 
the  pulse  generators  is  shown  in 
Fig.  3.  The  multivibrator  is  of  the 
cathode-coupled  one-shot  type  and 
is  straightforward  in  design.  The 
negative  composite  blanking  signal 
applied  to  the  grid  of  the  6AH6 
trigger  amplifier  causes  an  abrupt 
drop  in  the  amplifier  plate  voltage 
synchronous  with  the  trailing  edge 
of  the  blanking  signal.  The  6SN7 
multivibrator  and  the  1N34A  diode 
are  arranged  in  such  a  way  that  the 
pulse  generator  is  sensitive  only  to 
negative-going  voltages.  Accord¬ 
ingly,  operation  of  the  multivi¬ 
brator  is  initiated  by  the  trailing 
edge  of  the  blanking  signal. 

The  relaxation  time  of  the  multi¬ 
vibrator  is  controlled  in  the  usual 
manner  through  the  application  of 


a  variable  bias  voltage  to  the  active 
control  grid.  In  addition,  as  previ¬ 
ously  noted,  a  switch  is  provided  to 
vary  the  time  constant  in  this  grid 
by  a  factor  of  two-to-one  so  that 
operation  on  either  field  sequential 
color  standards  or  current  black 
and  , white  standards  may  be  ob¬ 
tained.  The  second  multivibrator 
of  the  chain  is  triggered  by  recov¬ 
ery  of  the  first  inasmuch  as  a  large 
negative  voltage  drop  appears  at 
the  first  multivibrator  output  plate 
at  this  point  in  the  cycle. 

Mixing  of  the  pulses  generated 
by  the  multivibrators  of  Fig.  3 
occurs  in  the  cathode  circuits  of  the 
five  cathode  followers  which  are 
shown  at  the  center  of  the  block 
diagram.  In  Fig.  4  may  be  seen 
the  manner  in  which  the  five 
cathode-follower  outputs  are  com¬ 
bined  into  three  independently  vari¬ 
able  modulating  waveforms.  The 
word  “independent”  is  based  on  the 
assumption  that  one  percent  cross¬ 
coupling  between  the  various  pulse 
amplitude  controls  is  tolerable. 
Practical  laboratory  experience 
with  the  equipment  indicates  this 
to  be  the  case. 

Mixer  Circuit 

The  circuit  arrangement  is  such 
that  any  amplitude  of  any  pulse 
may  be  applied  to  any  one  of  the 
three  bus  bars  by  appropriate 
manipulation  of  the  fifteen  potenti¬ 
ometers.  With  reference  to  the 


FIG.  4 — FUtaen  potenUometari  in  pulse 
mixer  circuit  shown  permit  adiustmant 
oi  color  in  each  band 


generated  color  pattern,  it  might 
be  said  that  the  potentiometers  of 
cathode-follower  number  one  cor¬ 
respond  to  the  red,  green,  and  blue 
values  of  bar  number  one  in  the 
color  picture,  and  so  on. 

Initial  amplitude  adjustment  of 
each  keying  pulse  is  provided  by 
a  screw-driver  adjustment,  so  that 
the  pulse  voltages  from  the  cathode 
followers  may  be  equalized.  The 
10,000-ohm  resistors  between  the 
potentiometers  and  the  bus  bars 
provide  isolation  from  crosscou¬ 
pling.  A  simple  two-stage  ampli¬ 
fier  is  provided  to  raise  the  output 
from  each  color  bus  bar  to  a  level 
suitable  for  operation  of  the  video 
modulator  tubes. 

One  of  the  modulator  stages  is 
shown  in  Fig.  5.  The  video  signal 
is  applied  to  the  control  grid  of  a 
6AS6,  while  the  pulse  modulation 
voltage  is  applied  to  the  suppressor. 
The  d-c  component  is  reinserted  for 
both  input  signals  so  that  operation 
of  the  modulator  will  be  unaffected 
by  variations  in  duty  cycle  of  the 
video  or  pulse  information.  A  meter 
is  provided  which  may  be  switched 
into  the  cathode  circuit  of  each 
modulator  tube  for  the  purpose  of 
setting  black  current  to  within  a 
few  hundred  microamperes  of  cut¬ 
off.  Each  modulator  is  followed  by 
a  conventional  high-impedance  cur¬ 
rent  driver  for  low-impedance  lines. 
The  signal  delivered  to  a  75-ohm 
cable  from  each  output  may  be  ad- 
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justed  to  a  maximum  of  two  volts 
peak-to-peak.  The  output  signal 
does  not  contain  synchronizing  in¬ 
formation  since  sync  is  seldom,  if 
ever,  present  on  a  video  signal  at 
this  point  in  a  color  television  sys¬ 
tem. 

Color-Monochrome  Switch 

Finally,  the  pattern  generator 
contains  one  very  useful  device 
which  will  be  appreciated  by  those 
who  have  been  working  with  color 
television  systems.  This  is  a  switch, 
called  a  color-monochrome  switch, 
which  may  be  operated  to  produce 
an  unmodulated  black-and-white 
output  from  the  apparatus.  When 
set  to  the  COLOR  position,  the  gener¬ 
ator  produces  the  color  pattern 
set-up  on  the  control  panel.  VV’hen 
the  switch  is  set  to  MONOCHROME, 
the  generator  becomes  essentially  a 
distribution  amplifier;  that  is,  the 
video  signals  on  all  three  outputs 
are  identical,  and  are  unmodulated. 
This  arrangement  is  useful  for 
checking  the  color  balance  of  sub¬ 
sequent  apparatus. 

Some  typical  laboratory  applica¬ 
tions  of  the  pattern  generator's 
color  signals  might  be  of  interest. 
For  this  purpose  we  will  choose  a 
monoscope  test  chart  modulated  so 
that  the  colors  produced  are  red. 
green,  white,  yellow  and  blue  as 
shown  in  the  test  pattern  photo. 

Oscillograms 

First,  this  color  signal  may  be 
applied  to  a  dot -.sequential  color 
transmitter  and  the  resulting  video 


output  observed  on  an  oscilloscope 
operating  at  line  rate.  The  oscil¬ 
logram  of  Fig.  6 A  shows  the  sync 
signal,  the  color  sync  burst,  and  the 
video  information  together  with  the 
superimposed  color  carrier.  The 
transmitter  we  are  observing 
samples  the  color  information  at 
symmetrical  angles,  and  is  adju.sted 
in  accordance  with  the  operating 
practice  implied  in  the  early  pro¬ 
posals  for  a  color  television  system 
of  this  type.  It  can  be  seen  that 
the  red,  green,  and  blue  areas, 
being  saturated  single  colors,  cause 
the  color  carrier  to  swing  below 
black.  For  the  yellow  area,  which 
is  a  saturated  two-color  area,  over¬ 
modulation  beyond  reference  white 
occurs,  while  for  the  white  central 
area,  the  color  carrier  disappears 
altogether. 

If  the  color  carrier  is  removed, 
as  in  Fig.  6B,  it  may  be  seen  that 
this  transmitter  is  correctly  ad¬ 
ju.sted  to  weigh  red,  green,  and  blue 
equally  in  the  monochrome  compo¬ 
nent  of  the  transmitted  signal.  It 
is  worthy  of  note  that  for  any  one 
color  the  contribution  to  the  mono¬ 
chrome  is  one-third;  for  yellow  it  is 
two-thirds;  and  for  white,  of 
course,  three-thirds. 

Having  checked  the  transmitter 
adjustments,  the  performance  of 
the  color  receiver  may  be  examined. 
It  is  desirable  that  the  receiver  re¬ 
produce  the  colors  of  the  original 
.scene  with  rea.sonable  accuracy. 
That  is,  the  phase  of  the  local  color 
subcarrier  oscillator  at  the  receiver 
must  be  correctly  located. 


FIG.  S — Video  iniormalion  U  led  to  control  qrid  of  modulator,  while  pulse  modula¬ 
tion  eoltaqe  is  applied  to  the  suppressor 


FIG.  6 — Oscilloqrams  show  waveiorms 
with  diiierent  combinations  oi  iniorma- 
tion,  as  explained  indieidually  in  text 


Let  US  connect  the  o.scilloscope  to 
the  blue  video  signal  channel  of  the 
receiver  and  observe  the  result.  The 
original  colors  were  red,  green, 
white,  yellow  and  blue,  in  that 
order.  Therefore,  an  oscilloscope 
connected  to  the  blue  channel 
should  show  no  signal  during  the 
red  and  green  bars,  full  signal  for 
the  white  area,  no  signal  for  the 
yellow  bar,  and  full  signal  for  the 
blue  area.  The  oscillogram  of  Fig. 
6C  shows  that  this  is  not  the  case. 
Due  to  misphasing  at  the  receiver, 
both  the  red  and  green  areas  of  the 
signal  show  some  output  in  the  blue 
channel.  In  particular,  the  blue 
tube  is  slightly  illuminated  during 
the  red  area  while  it  is  driven  below 
cutoff  during  the  green  area.  In 
addition,  the  blue  tube  is  not  at 
full  brightness  during  the  blue 
area.  Obviously,  a  readjustment  of 
the  receiver  phase  control  is  re¬ 
quired.  This  operation  is  readily 
performed  by  adjusting  for  mini¬ 
mum  signal  in  the  red  and  green 
areas. 

Figure  6D  shows  conditions  pre¬ 
vailing  in  the  blue  channel  for  cor¬ 
rect  phasing. 
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STEP  MULTIPLIER  RACKS  (iirit,  third,  iiith  and  seventh  racks  irom  left)  in  missile  simulator  section  of  Project  Typhoon  com¬ 
puter,  In  foreground  is  servo-controlled  missile  model  to  show  attitude  oi  missile  constantly  during  solution  of  target-interception  problem 


FIG.  1 — Basic  block  diagra.n  oi  step  multiplier 


FIG.  2 — Method  of  handi  ng  input  voltages  of  both  signs  in  multiplier 
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Step  Multiplier  in 
Guided  Missile  Computer 


Need  for  test  firings  of  new  missile  designs  is  minimixed  by  simniating  missile  and  target 
ehara<  teristies  with  new  4,000-tuhe  analog  eomputer.  Required  preeision  is  obtained 
with  reversible  binary  eoimter  and  relay-o|>erated eondiietanee  networks  instep  multiplier 


PROJECT  Typhoon  is  a  large- 
scale  analog-type  computer 
built  specifically  for  the  investiga¬ 
tion  of  problems  relative  to  the  de¬ 
sign  of  complete  guided  missile 
systems,  under  contract  with  the 
'Office  of  Xaval  Research,  Special 
Devices  Center.  The  computer  is 
divided  into  several  .sections,  each 
of  which  handles  some  particular 
phase  of  a  complete  guided  missile 
system  problem.  The  major  sec¬ 
tions  are  (a)  the  missile  simulator, 
(b)  aerodynamic  computer,  (c) 
guidance  eomputer,  fd)  target  sim¬ 
ulator  computer,  (e)  recording  and 
display  devices  and  (f)  power  sup¬ 
ply  to  operate  complete  simulator. 

The  input  to  the  missile  simula¬ 
tor  computer  consists  of  voltages 
repre.senting  aerodynamic  forces 
along  the  three  missile  axes  (roll, 
pitch  and  yaw),  aerwlynamic 
torques  about  the  three  missile 
axes,  initial  position  of  missile  in 
earth  axes,  initial  spin  velocities 
about  the  three  missile  axes,  initial 
linear  velocities  along  the  three 
missile  axes,  and  initial  attitude  of 
missile  axes  relatives  to  earth  axes 
expressed  as  direction  cosines. 

The  output  consists  of  missile 
position  in  earth  coordinates,  mis¬ 
sile  velocities  in  earth  axes,  missile 
linear  velocities  in  missile  axes, 
missile  angular  velocities  (spins) 
about  missile  axes,  and  mi.ssile  at¬ 
titude  in  terms  of  direction  cosines 
of  missile  axes  relative  to  earth 
axes.  Among  the  components  re¬ 
quired  for  this  .section  are  .several 
high-speed  multipliers  of  high  pre¬ 
cision.  High-precision  multipliers 
were  required  particularly  for 
maintaining  orthogonality  of  the 
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earth  and  missile  axes  sy.stems  as 
the  computation  proceeds.  The  step 
multiplier  as  described  in  this  ar¬ 
ticle  was  developed  for  this  appli¬ 
cation.  Thirty-six  multiplications 
and  eighteen  integrations  are  made 
in  this  section. 

The  guidance  computer  is  a  flex¬ 
ible  arrangement  of  components  in¬ 
terconnected  by  means  of  patch 
cords  in  a  manner  dependent  on 
the  nature  of  the  guidance  .system. 
It  receives  information  from  the 
target  simulator  and  missile  simu¬ 
lator  and  delivers  its  output  to  the 
aerodynamic  computer. 

The  aerodynamic  computer  re¬ 
ceives  missile  velocity,  altitude  and 
attitude  information  from  the  mis¬ 
sile  simulator,  and  missile  fin  de¬ 
flection  information  from  the  guid¬ 
ance  computer.  It  computes  the 
aerodynamic  forces  and  torques, 
and  routes  this  information  to  the 
mi.ssile  simulator  section.  Thus,  a 
closed-loop  computing  system  is 
formed. 

Target  trajectory  is  generated  as 
target  position  in  earth  coordinates 
by  the  target  simulator.  Target 
maneuvers  are  made  by  operation 
of  target  speed,  climb  and  turn 
controls. 

The  recording  and  display  de¬ 
vices  consi.st  of  two  Electronic  As¬ 
sociates  Variplotters  which  are 
normally  used  for  missile  and  tar¬ 
get  trajectory  plotting  in  both  the 
horizontal  and  vertical  planes, 
eighteen  GE  photoelectric  recorders 
which  may  be  used  to  record  any 


eighteen  variables  desired,  a  mis¬ 
sile  model  which  assumes  the  atti¬ 
tude  and  fin  deflections  of  the 
missile  being  simulated,  and  a 
three-dimensional  trajectory  model 
which  moves  objects  representing 
the  missile  and  target  in  three 
dimensions. 

An  idea  of  the  size  of  the  com¬ 
puter  may  be  gained  from  the  fol¬ 
lowing  tabulation  of  certain  com¬ 
ponents  : 


Stabilisod 

Computinit 

ration 

IMJ  Amplifiers 

Servo  Unite 

AercNlvnaniics. . . . 

135 

6 

(jiiifliinre . 

148 

11 

Miwule  Siinulstor. 

135 

TiiTK**!  Simulator. 

9 

2 

UecorditiK  . 

18 

TOTAL . 

445 

19 

There  are  a  large  number  of 
various  other  types  of  components 
which  have  not  been  tabulated.  For 
e.xample,  a  large  bank  of  polysty¬ 
rene  capacitors  in  the  guidance 
computer  makes  possible  80  simul¬ 
taneous  integrations  in  this  sec¬ 
tion.  The  computing  equipment  is 
mounted  in  4:i  special  racks,  each 
rack  being  9  feet  high.  Forty  of 
the  racks  are  standard  width,  and 
three  are  double  standard  width. 
About  4,000  vacuum  tubes  are  em¬ 
ployed,  and  the  total  power  con¬ 
sumption  is  46  kilowatts. 

Step  Multiplier  Desigtt 

Project  Typhoon  requires  a  mul¬ 
tiplier  of  very  high  precision  and 
moderate  speed  of  respon.se,  for  ap¬ 
plication  in  certain  critical  parts. 
Servo-type  multipliers  to  meet  both 
requirements  seemed  to  be  beyond 
the  realm  of  practicability,  and  no 
all-electronic  multiplier  investi¬ 
gated  had  sufficiently  high  accu- 
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racy.  As  a  consequence,  the  step 
multiplier  was  developed. 

In  principle,  the  step  multiplier 
and  .servo  multiplier  are  similar. 
Figure  1  is  a  basic  block  diagram 
of  the  step  multiplier.  The  count 
stored  in  the  reversible  binary 
counter  is  made  proportional  to  the 
input  variable  .Y.  The  conductances 
of  the  relay-operated  conductance 
networks  are  each  made  propor¬ 
tional  to  the  count  stored  in  the 
reversible  binary  counter,  and 
hence  are  proportional  also  to  the 
variable  .Y.  Thus,  if  a  voltage  Y  is 
applied  to  the  input  of  one  of  the 
conductance  networks  (V),  the  out¬ 
put  current  will  be  XY  and  will 
appear  as  a  voltage  proportional  to 
XF  at  the  output  terminals  of  am¬ 
plifier  VUI. 

The  reversible  binary  counter 
either  counts  at  a  rate  determined 
by  the  frequency  of  the  oscillator, 
or  the  number  in  the  register  re¬ 
mains  stationary,  depending  upon 
the  value  of  the  input  voltage  to 
the  polarity-sensitive  gate  circuits. 
If  this  input  voltage  exceeds  a  cer¬ 
tain  positive  value,  the  counter  will 
subtract  one  unit  for  every  pulse 
from  the  pulse  former.  If  this  in¬ 
put  voltage  exceeds  a  certain  nega¬ 
tive  value,  the  counter  will  add  one 
unit  for  every  pulse  from  the  pulse 
former.  Should  this  voltage  be  zero, 
or  any  value  between  the  minimum 
add  or  subtract  voltages,  the  count 
will  remain  stationary. 

If  the  current  fed  back  to  the 
summing  point  of  amplifier  VII 
from  conductance  network  IV  is  of 
the  same  magnitude  but  of  opposite 
polarity  relative  to  the  current  fed 
to  the  same  point  by  the  variable 


A',  the  output  of  VII  will  be  zero 
and  the  count  will  remain  station¬ 
ary.  Should  this  not  be  the  case, 
the  counter  will  count  in  the  proper 
direction  and  change  the  conduct¬ 
ance  of  IV  until  the  aforementioned 
condition  prevails.  Thus,  if  G  is  the 
conductance  of  each  conductance 
network,  K  is  the  input  voltage  to 
conductance  network  IV  and  X  is 
the  input  voltage  to  summing  con¬ 
ductance  sf„ 

G=X,JK  (1) 

The  input  currents  to  amplifiers 
VIII  and  IX  will  then  be 

inn  =  XY,\/  K 

i/x  -  XZJK 

The  output  voltages  of  amplifiers 
VIII  and  IX  will  be 

Evu,  =  -  XY/K  (2) 

Eix  =  -  XZ/K  (3) 

since  the  feedback  conductance  of 
each  amplifier  is  g,. 

Negative  values  for  G  are  not 
obtainable  since  the  conductance 
networks  are  composed  of  passive 
elements  only.  Hence,  some  scheme 
must  be  provided  so  that  negative 
and  positive  values  for  X  may  be 
handled.  This  may  be  accomplished 
by  effectively  adding  a  fixed  voltage 
C  to  A'  of  greater  magnitude  than 
X  will  ever  be,  and  subtracting  a 
voltage  CY/K  from  the  output  of 
the  multiplier.  This  is  illustrated 
in  block  diagram  form  in  Fig.  2 
for  two  different  output  arrange¬ 
ments.  One  output,  Erm,  will  be 
—XY/K,  while  the  other  output, 
Eix,  will  be  -f  A'Z/X.  It  is  conven¬ 
ient  to  choose  C  =  -f-75  volts,  K  = 
—75  volts,  and  a  value  of  G  for  the 
conductance  networks  equal  to  g, 


when  the  count  in  the  counter  is 
half  of  the  full-scale  value.  The 
multiplier  thus  arranged  is  capable 
of  accepting  values  for  X  which 
vary  between  4-75  volts  and  —75 
volts. 

Reversible  Binary  Counter 

Figure  3  is  a  block  diagram  of 
the  reversible  binary  counter.  Posi¬ 
tive  pulses  are  continuously  fed  into 
pulse  input  terminal  B.  The  count 
of  the  counter  will  remain  station¬ 
ary  when  the  value  of  the  error  in¬ 
put  voltage  at  terminal  A  is  zero. 
If  the  error  input  voltage  increases 
in  a  positive  direction,  the  voltage 
on  the  subtract  bus  will  rise  to 
zero  and  will  be  prevented  from 
going  positive  by  the  diode  limiter. 
This  places  the  subtract  gates  in 
the  active  state  so  that  they  can 
transmit  pulses.  The  add  gates  will 
be  in  the  inactive  state  becau.se  the 
potential  of  the  add  bus  will  be  neg¬ 
ative.  Further  increasing  the 
error  input  voltage  will  energize 
the  pulse  gate  so  that  pulses  pre- 
■sent  at  terminal  B  will  be  trans¬ 
mitted  to  the  counter,  and  one  unit 
will  be  subtracted  from  the  count 
of  the  counter  for  each  pulse  ap¬ 
pearing  at  B. 

For  negative  error  input  signals, 
the  potential  of  the  add  bus  will  be¬ 
come  zero,  and  the  add  gates  will  be 
made  active.  The  subtract  bus  will 
be  negative  and  the  subtract  gates 
will  be  inactive.  Further  excursion 
of  the  error  input  signal  in  the 
negative  direction  will  activate  the 
pul.se  gate,  and  will  cause  one  unit 
to  be  added  to  the  count  for  each 
pul.se  appearing  at  input  B. 

Thus,  the  counter  will  either  add 


FIG.  3 — Block  diagram  o<  eleven-itaga  raTertibI*  binary  countar 
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FIG.  4 — Circuit  used  in  iiist  two  staqes  oi  reTorsiblo  binary  counter 


FIG.  S  —Blocking  oscillator  lued  to  generate  FIG.  6 — Relay  drive  omplUier  used  to  actuate  relays  oi  variabie^onductance 

pulses  network 


or  subtract  one  unit  from  the  count 
for  each  pulse  at  input  B,  depend¬ 
ent  on  the  polarity  of  the  error  sig¬ 
nal  at  input  A.  The  particular  mode 
of  operation  is  obtained  by  proper 
choice  of  the  carry-over  connections 
by  means  of  the  add  or  subtract 
gates. 

Figure  4  is  the  schematic  dia¬ 
gram  of  the  first  two  stages  of  the 
counter.  The  other  9  stages  are 
similar.  Diode  commutating  tubes 
are  used  as  coupling  elements  to 
insure  positive  counting.  The  out¬ 
put  of  each  trigger  pair  is  differ¬ 
entiated  at  the  input  grid  of  each 
gate  tube  so  that  the  gate  tubes 
transmit  puLses.  Only  negative  in¬ 
put  pulses  will  change  the  state  of 
a  trigger  pair;  positive  pulses  have 
no  effect. 

Each  trigger  pair  has  a.ssociated 
with  it  a  neon  light  to  indicate  its 
state.  Two  pushbuttons  per  trigger 
pair  are  available  for  setting  the 
state  of  each  stage  of  the  counter, 
or  in  other  words,  the  count  when 
the  error  input  voltage  is  either 


zero  or  is  disconnected.  The  output 
of  each  stage  drives  an  amplifier 
which  in  turn  controls  the  relays  of 
the  conductance  networks  asso¬ 
ciated  with  that  stage.  Pulses  for 
operating  the  counter  are  obtained 
from  the  blocking  oscillator  circuit 
of  Fig.  6. 

High-Speed  Relays 

The  rate  at  which  the  multiplier 
(X)  may  be  varied  and  still  have 
the  values  of  the  conductances  in 
the  variable-conductance  networks 
accurately  follow  is  a  function  of 
the  speed  at  which  the  associated 
relays  can  operate.  Since  high¬ 
speed  operation  was  desired,  the  use 
of  high-speed  relays  was  necessary. 
It  was  not  possible  to  find  a  suitable 
commercially  available  relay  so  one 
was  specifically  designed  for  the 
job.  It  is  characterized  by  an  ex¬ 
tremely  light  armature  which  is 
carefully  damped  by  proper  use  of 
tungsten-loaded  rubber  dampers. 
The  relay  exhibits  no  chatter,  and 
will  either  close  or  open  within  100 


microseconds  after  application  of 
control  voltage  to  the  coil. 

Relay  Drive  Amplifiers 

The  time  required  for  a  relay  to 
close  or  open  is  a  function  of  the 
rate  of  rise  or  fall  of  the  coil  cur¬ 
rent,  among  other  things.  Conse¬ 
quently,  a  relay  drive  amplifier  cir¬ 
cuit  was  designed  to  cause  the  coil 
current  to  rise  or  fall  as  rapidly  as 
practicable  without  damaging  the 
coil  insulation.  The  rate  of  rise  of 
current  through  a  coil,  with  resist¬ 
ance  and  capacitance  disregarded, 
is  given  by 

dl/dt  -  E/L  (4) 

where  df  /dt  is  the  rate  of  change 
of  current  in  the  coil,  E  is  the  volt¬ 
age  across  the  coil  and  L  is  the  in¬ 
ductance  of  the  coil  in  henrys. 

To  obtain  rapid  rise  of  current, 
E  must  be  large.  However,  the 
maximum  current  must  be  limited 
to  a  safe  value,  otherwise  the  coil 
would  burn  up.  The  high-speed  re¬ 
lays  used  were  designed  for  a 
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steady-state  coil  current  of  50  ma. 

A  constant-current  type  of  drive 
amplifier  is  used.  Since  the  tube 
drop  would  normally  be  hiffh  for 
tubes  drivinj?  closed  relays,  the  tube 
dissipation  would  be  hiffh,  necessi- 
tatinff  the  use  of  fairly  lar^e  tubes. 
To  reduce  tube  di-ssipation,  a  re¬ 
sistor  bypas.sed  with  a  capacitor  is 
inserted  in  series  with  the  plates 
of  each  parallel  group  of  tubes.  Ap¬ 
proximately  full  plate  supply  volt¬ 
age  is  impre.s.sed  across  the  relay  at 
the  instant  the  drive  tubes  are  made 
conducting.  As  the  current  builds 
up  in  the  relay  coils,  the  voltage 
drop  across  the  relay  coils  decreases 
and  the  voltage  drop  across  the 
tubes  increases.  The  capacitor 
across  the  series  resistor  will 
charge  up  rather  slowly,  and  thus 
this  network  will  have  negligible 
effect  upon  the  rate  of  buildup  of 
relay  current.  In  the  .steady-state 
conducting  condition,  there  will  be 
very  little  voltage  drop  acros.s  the 
relay  coils,  little  across  the  tubes, 
and  considerable  voltage  across  the 
resistor-capacitor  network. 

When  cutting  off  the  tubes,  the 
voltage  developed  across  the  relay 
coils  will  be  a  function  of  the  coil 
current,  the  capacitance  across  the 
coils,  the  inductance,  and  the  resist¬ 
ance  across  the  coils.  Neglecting 
the  capacitance,  the  peak  voltage 
will  be  —  ER,,  where  E,  is  peak 
voltage  developed  across  the  coils', 
/,  is  coil  current  at  the  in.stant  that 
current  is  cut  off,  and  R,  is  resist¬ 


ance  shunted  across  the  coils.  To 
prevent  E,  from  exceeding  a  safe 
value,  R,  must  be  chosen  accord¬ 
ingly.  If  R,  is  made  too  small,  the 
time  for  opening  will  be  excessive. 

Typhoon  incorporates  multipliers 
with  either  four,  six,  nine  or  eleven 
relay  coils  per  drive  amplifier.  The 
relay  drive  amplifier  in  Fig.  6  is 
designed  to  drive  nine  relay  coils  in 
parallel. 

Variable-Conductance  Networks 

Each  variable-conductance  net¬ 
work  consists  of  eleven  T  networks 
whose  inputs  and  outputs  are  paral¬ 
leled,  and  one  non-switched  con¬ 
ductance.  The  transfer  conduct¬ 
ance  of  each  T  network  may  be 
made  zero  (relay  closed)  or  a  pre¬ 
determined  value  (relay  open). 
Transfer  conductance  values  for 
the  various  different  networks  in 
a  set  are  chosen  on  a  scale  of  two 
basis. 

The  signal  amplifiers  used  in  con- 
jvinction  with  the  step  multiplier 
are  all  similar,  and  are  of  the  wide¬ 
band  chopper-stabilized  type'  shown 
in  Fig.  7.  Their  use  eliminates  the 
nece.ssity  for  manual  adjustment  of 
d-c  zero  offset,  and  they  do  not 
drift. 

Interpolation  Effect 

Should  the  value  of  the  variable 
X  be  such  that  the  conductance  net¬ 
works  cannot  accurately  match  this 
condition  because  their  conductance 
values  vary  by  discrete  steps  cor¬ 


responding  to  1  part  in  1,024,  the 
conductance  value  will  oscillate  be¬ 
tween  the  two  adjacent  values 
which  .straddle  the  value  called  for 
by  A. 

A  partial  integrating  circuit  is 
used  in  the  feedback  network  of 
the  error-sensing  amplifier  (ampli¬ 
fier  VII  in  Fig.  2).  The  gain  of 
this  amplifier  for  d-c  is  11  times 
the  gain  for  frequencies  above  a 
few  cycles.  The  incorporation  of 
.some  integration  in  this  network 
is  necessary  for  stable  operation  of 
the  feedback  loop  when  the  loop 
gain  is  high. 

Performance 

The  step  multiplier  is  very  simi¬ 
lar  in  principle  to  the  servo  type  of 
multiplier  which  incorporates  a 
gang  of  similar  linear  potentiom¬ 
eters.  Multipliers  which  tracked 
very  well  were  needed  in  the  mis¬ 
sile  simulator  section.  The  step 
multiplier  meets  this  requirement 
very  well  since  each  conductance 
network  may  be  adjusted  to  the  cal¬ 
culated  value  within  ±0.001  percent 
of  full-scale  conductance.  It  was 
not  possible  to  obtain  potentiome¬ 
ters  which  would  track  as  well. 

The  speed  at  which  X  may  be 
varied  yet  have  the  counter  track 
is  a  function  of  the  oscillator  fre¬ 
quency  which  drives  the  counter, 
and  also  a  function  of  the  relay 
speed. 

Since  the  relays  require  about 
100  microseconds  to  close  or  open, 
they  are  the  limiting  factor  in 
speed  of  operation.  An  oscillator 
frequency  of  about  1,000-cps  is 
u.sed,  and  consequently  about  one 
second  is  required  to  change  the 
value  of  the  multiplier  (X)  from 
zero  to  full  scale.  The  rate  at  which 
the  multiplicands  (Y  and  Z)  may 
be  changed  is  a  function  of  the 
band  width  of  the  conductance  net¬ 
works  and  associated  amplifiers. 

The  author  wishes  to  acknowl¬ 
edge  the  contributions  to  the  proj¬ 
ect  of  A.  W.  Vance,  who  conceived 
the  basic  principle  of  the  step  multi¬ 
plier,  and  R.  F.  Brady  and  F,  F. 
Shoup,  who  jointly  contributed  to 
the  development  of  high-speed  re¬ 
lays  employed. 
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( 1 )  Kdwln  A.  Goldberg,  Stabilization  of 
WIde-Iiand  Direct-Current  Amplifiers  for 
Zt  ro  and  Gain,  RCA  Review,  p  296,  June 
Ifijn. 


FIG.  7 — Circuit  of  stabilized  d-c  ampliiier  used  with  step  multiplier 
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Um  oI  cadmium-suliid*  cryslal  In  a  dntactor  ior  inspactinq  con*  of  baby  food.  Partially  lillod  con  ho*  papor  bond  around  It  aa 
dooa  noiila  holding  crystal.  Light  aboTS  nonis  is  illuminated  briefly  as  low-content  can  passes  between  x-ray  source  at  left  and  nossle. 


Beam  Stabilizer 
for  Industrial  X-Rays 


Tran.sniitted  beam  intensity  is  held  within  close  limits  by  use  of  cadmium-sulfide  crystals  in 
stabilizer  bridge  circuit.  Industrial  inspecting  eipiipm^nt  may  then  be  used  to  detect  small 
changes  in  beam  intensity  caused  by  minute  flaws  in  opaque  objects 


By  JOHN  E.  JACOBS 

General  Electric  X-Ray  Corp. 
Milwankeet  IVm. 


Application  of  x-radiation  to 
ihiRh-speed  automatic  inspec¬ 
tion  of  opaque  objects  for  minute 
flaws  has  increased  the  require¬ 
ments  for  x-ray  beam  stability  over 
those  previously  encountered. 

For  an  automatic  system  of  x-ray 
inspection  to  compete  successfully 
with  radiography  or  fluoroscopy,  it 
must  offer  the  resolution  obtained 
by  these  methods.  It  is  necessary 
to  detect,  on  the  basis  of  trans¬ 
mitted  radiation,  variations  in 


x-ray  intensity  of  a  few  percent. 
This  is  most  easily  accomplished  by 
designing  the  associated  detecting 
equipment  to  be  extremely  sensitive 
to  slight  variations  in  intensity. 
Two  units  embodying  this  precise 
control  are  now  undergoing  tests, 
each  installation  requiring  special 
adaptation  and  engineering. 

In  a  single-channel  system,  a  com¬ 
parison  method  using  two  detectors 
may  be  used  to  reduce  the  effects  of 
x-ray  beam  instability.  For  the 


scanning  of  large,  irregular  shapes, 
a  multiplicity  of  inspecting  stations 
is  needed.  To  attempt  to  com¬ 
pensate  each  individual  station 
against  beam  changes  is  a  major 
project  and  usually  results  in  a  sys¬ 
tem  that  is  difficult  to  keep  in  bal¬ 
ance.  The  apparent  answer  to  this 
problem  is  to  stabilize  the  x-ray 
source  itself  in  such  manner  that 
the  transmitted  beam  intensity  is 
held  within  close  limits. 

Regulation  of  the  x-ray  beam  for 
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this  application  is  complicated  by 
two  factors.  The  first  is  that  the 
x-ray  output  is  proportional  to  the 
first  power  of  the  tube  current  and 
the  square  of  the  applied  peak  tube 
voltage.*  Commercially  available 
regulators  are  not  satisfactory  be¬ 
cause  they  work  on  the  rms  value 
of  the  wave.  Furthermore,  wave¬ 
form  distortion  is  prevalent  in 
x-ray  transformers. 

The  second  factor  that  con¬ 
tributes  to  the  problem  is  the  rela¬ 
tion  of  x-radiation  transmitted 
through  material  and  the  voltage 
applied  to  the  x-ray  tube.  Refer¬ 
ring  to  Fig.  1,  the  addition  of  any 
material  between  the  beam  and  the 
detector  has  the  effect  of  making 
only  the  higher  values  of  impressed 
x-ray  tube  voltage  effective  in  de¬ 
termining  the  intensity  received. 
This  means  that  a  change  in  ap¬ 
plied  x-ray  tube  voltage  of  a  few 
percent  will  result  in  a  change  of 
the  order  of  ten  times  percentage¬ 
wise  in  the  intensity  of  the  beam 


FIG.  1 — Quality  of  x-radiation  trant- 
mitted  as  aluminum  is  added  between 
x-ray  tube  and  detector 


transmitted  through  the  material. 

The  previous  discussion  leads  to 
one  conclusion  regarding  the  sta¬ 
bilization  of  x-ray  beams;  the  de¬ 
tecting  element  of  such  a  stabilizing 
loop  should  be  x-ray  sensitive  with 
the  same  amount  of  filtration  be¬ 
tween  it  and  the  x-ray  tube  as  is 
shown  by  an  object  to  be  inspected. 

5tabilix€ition  Methods 

The  x-ray  tube  current  may  be 
stabilized  to  within  ±0.1  percent  by 
an  electronically  controlled  series 
impedance  in  the  primary  of  the 
filament  transformer.*  This  method 
has  been  used  to  control  x-ray  out¬ 
put  by  adapting  a  photomultiplier 
and  fluorescent  screen  in  a  compari¬ 
son  circuit.*  Regulators  of  the 
saturated-inductance  type  do  not 
function  satisfactorily  to  regulate 
x-ray  tube  voltage  because  of  their 
waveform  distortion.*  Another  ap¬ 
proach  has  been  to  adapt  a  series 
tube  regulator,*  such  as  is  used  in 
laboratory  power  supplies.  This 
has  the  disadvantage  of  requiring 
the  regulating  loop  to  be  insulated 
to  withstand  the  x-ray  voltage, 
which  often  exceeds  100,000  volts. 

For  simplicity  and  economy  it  is 
desired  that  the  regulation  of  the 
x-ray  tube  voltage  take  place  in  the 
primary  of  the  high-tension  trans¬ 
former.  The  regulating  device  used 
should  be  one  with  less  than  6 
cycles  response  time  and  should  in¬ 
troduce  a  minimum  amount  of 


waveform  distortion. 

Recently,  numerous  references 
have  been  made  to  the  use  of  cad¬ 
mium  sulphide  as  a  detector  of 
x-radiation.*'*  This  material  has 
several  advantages.  The  first  is  its 
natural  amplification  and  the  second 
is  its  high  absorption  of  x-rays 
as  compared  to  other  detectors.  The 
radiation  transmitted  by  an  object 
is  only  the  hard  radiation  and  an 
efficient  detector  of  this  type  of 
radiation  is  needed. 

Because  of  the  density  of  cad¬ 
mium  and  sulphur  as  compared  to 
the  ga.ses  used  in  ionization  cham¬ 
bers,  it  is  possible  to  use  a  thick¬ 
ness  of  CdS  that  will  absorb  prac¬ 
tically  all  of  the  radiation.  The 
intensity-wavelength  ratios  of  Fig. 
1  are  preserved  in  such  a  detector. 
Crystals  of  CdS  have  the  further 
advantage  of  retaining  their 
natural  amplification  which,  in  some 
ca.ses,  is  in  the  order  of  10*  even 
when  the  crystals  are  reduced  to 
small  cross  sections.  This  makes 
for  a  compact,  extremely  efficient 
detector. 

A  sketch  of  the  setup  used  for 
checking  fuse  trains  by  means  of  a 
cadmium-sulfide  detector  is  shown 
in  Fig.  2.  In  this  application,  a 
i-in.  void  in  the  powder  train  inside 
a  1-in.  diameter  cord  can  be  de¬ 
tected  with  the  fuse  moving  at  the 
rate  of  60  feet  per  minute.  The  in¬ 
dicator  may  consist  of  any  one  of 
many  possible  relay -actuated  de¬ 
vices.  The  relay  may  operate  a 
meter,  chart  a  graph,  work  a  rejec¬ 
tion  lever  to  remove  the  product 
from  the  line,  ring  a  bell  and  so 
forth. 

A  fundamental  electronic  prop¬ 
erty  of  semiconductors  of  the 
cadmium-sulphide  type  lends  itself 
very  well  to  regulator  service.  Over 
the  intensity  range  encountered, 
the  number  of  electrons  present  in 
the  conduction  band  at  any  time  is 
a  linear  function  of  the  incident 
intensity.  However,  any  decrease 
in  intensity  results  in  the  electrons 
starting  to  recombine  in  accordance 
with  the  familiar  relation  dn/dt  = 
—  bn'  where  b  is  the  recombination 
coefficient  and  n  is  the  number  of 
electrons  present  in  the  band.  Any 
change  in  the  beam  intensity  will 
show  up  as  the  square  of  the 
change,  as  the  current  measured  is 
proportional  to  dn/dt.  This  is  a 


FIG.  2— Application  of  cadmium-iuliido  crystal  for  checkin?  blast  iuses.  Ampliiied 
output  iiom  the  crystal  is  used  to  actuate  any  convenient  mechanism  for  indlcoting 
a  ioult  in  the  fuse  train 
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distinct  advantage  from  the  stand¬ 
point  of  regulator  performance. 

The  variable-ratio  autotransform¬ 
er-type  regulator  was  chosen  for  its 
simplicity  and  low  waveform  dis¬ 
tortion.  Referring  to  Fig.  3,  the 
CdS  crystal  is  used  in  a  bridge  cir¬ 
cuit  similar  to  the  way  a  resistor 
would  be  used.  The  CdS  crystals 
behave  as  a  resistor,  the  resistance 
of  which  is  a  function  of  the  in¬ 
cident  intensity.  Unless  the  power¬ 
carrying  capabilities  are  exceeded, 
the  crystals  obey  Ohm’s  law.  If  the 
voltage  is  doubled,  the  current  for 
a  given  incident  intensity  is 
doubled. 

Regulator  Performance 

Output  from  the  crystal-resist¬ 
ance  bridge  circuit  is  passed 
through  a  bridged-T  network  that 
-serves  to  stabilize  the  regulator 
loop.  The  network  output  voltage 
is  compared  with  the  reference  volt¬ 
age  of  a  VR105;  any  difference  is 
amplified  and  used  to  control  the 
regulator  tubes.  In  this  case,  two 
triode-connected  6L6’s  were  used. 
These  tubes  control  the  saturable 
inductor  serving  as  part  of  the  com¬ 
mon  leg  of  an  autotransformer. 
Characteristics  of  the  saturable  in¬ 
ductor  u.sed  are  shown  in  Fig.  4. 

To  check  regulator  performance, 
three  runs  covering  three-hour 
periods  were  made  on  typical  work¬ 
days.  An  aluminum  filter  was 
placed  in  the  beam  to  establish  the 
condition  shown  in  Fig.  1.  To  re¬ 
cord  the  output,  a  special  fluo¬ 
rescent-screen  photomultiplier  pick¬ 
up  was  used;  arranged  to  eliminate 
falling  off  of  response  with  time. 
The  output  of  the  amplifier  was  re¬ 
corded  by  a  high-speed  photoelec¬ 
tric  recorder.  Figure  5 A  shows  the 
output  of  the  x-ray  generator  with¬ 
out  the  regulator.  In  this  case,  the 
output  varies  over  ±15  percent. 
The  large  increase  at  4:30  is  at¬ 
tributed  to  the  factory  shutting 
down  at  that  time. 

Using  an  identical  setup,  a  com¬ 
mercially  available  electronic  regu¬ 
lator  of  the  saturable-inductor  type 
was  placed  between  the  line  and  the 
x-ray  generator.  Figure  5K  shows 
that  this  regulator  affords  consider¬ 
able  improvement  but  still  leaves 
much  to  be  desired.  The  control¬ 
ling  element  of  the  regulator  loop 
in  this  case  was  a  temperature- 


limited  diode.  An  attempt  was  made 
to  schedule  the  tests  over  the  same 
period,  as  experience  has  shown 
that  Figure  5A  is  typical  for  after¬ 
noon  line  conditions  at  the  factory. 

The  commercial  regulator  used 
for  Figure  5B  is  better  than  it  ap¬ 
pears  in  this  application.  It  is  be¬ 
cause  of  the  relations  existing  in 
an  x-ray  generator  as  previously 
described  that  commercially  avail¬ 
able  regulators  perform  as  they  do 
when  used  to  stabilize  x-ray  beams. 

Figure  6C  shows  the  effect  of 
placing  the  CdS  regulator  on  the 
line.  Essentially  the  only  differ¬ 
ence  between  the  results  as  shown 
by  Fig.  5B  and  5C  is  that  the  error 
voltage  fed  to  the  regulator  loop  in 
the  case  of  Fig.  5B  is  proportional 
to  the  rms  value  of  the  stabilizer 
output  and  in  the  case  of  Fig.  5C  is 
proportional  to  the  intensity  of  the 
x-rays  transmitted  through  the 
filtering  material. 

Since  the  regulator  was  devel¬ 
oped  specifically  for  automatic  in¬ 
spection  applications,  no  provision 
was  made  to  handle  wide  kilovolt- 
age  variations.  In  every  application 
of  this  type  the  x-ray  generator 
is  set  to  the  optimum  kilo- 
voltage  by  means  of  an  autotrans¬ 
former.  The  regulator  loop  then 
serves  to  vary  the  applied  kilo- 
voltage  by  ±30  percent  about  the 
mean  value  in  response  to  the  out¬ 
put  of  the  CdS  crystal.  The  vari¬ 
able  resistor  in  the  bridge  circuit 
serves  to  balance  the  bridge  in  the 
middle  of  the  range  once  it  is  estab¬ 
lished.  It  is  not  anticipated  that 
voltage  variations  outside  this 
range  will  be  encountered  in  prac¬ 
tice. 

On  the  basis  of  laboratory  inves¬ 
tigations  still  in  progress,  changing 
of  the  crystal  characteristics  with 
use  appears  to  be  insignificant. 
Once  installed  and  calibrated,  the 
.stabilizer  should  maintain  constant 
x-ray  output  and  penetration  re- 
gardle.ss  of  x-ray  tube  aging. 

The  author  wishes  to  acknowl¬ 
edge  the  assistance  of  A.  L.  Pace, 
Industrial  Section,  General  Electric 
X-Ray  Corporation,  in  taking  vari¬ 
ous  measurements. 
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FIG.  1 — Basic  arrangement  ol  d>€  amplifier  In  which  input  Front  panel  oi  amplifier,  showing  xero*center  meter  haying  25' 

converter  sets  limit  of  sero>offset  reduction  micromicroampere  and  25*microTolt  basic  rentes 

D-C  Amplifier  with 


Input  required  to  bring  output  to  zero  is  less  than  1.6  times  peak-to-peak  thermal  fluctua¬ 
tions  in  new  contact-modulated  d-c  amplifier,  corresponding  to  zero-offset  of  10  ampere 
on  current  ranges  and  1  microvolt  on  20,000-megohni-per-volt  voltage  ranges 

By  WILL  McADAM,  R.  E.  TARPLEY  and  A.  J.  WILLIAMS,  Jr. 

Research  Department,  Leeds  and  Northrup  Co.,  Philadelphia,  Pa. 


a»N  ANNOYING  characteristic  of 
practical  amplifiers  is  that 
when  their  signal  inputs  are  zero, 
their  outputs  are  not  exactly  zero. 

The  zero-signal  output,  or  noise 
output,  from  an  amplifier  may  con¬ 
tain  components  of  all  frequencies 
within  the  transmission  band  of  the 
amplifier.  For  example,  amplifiers 
for  d-c,  to  which  this  discussion  is 
confined,  can  have  in  their  zero- 
signal  outputs  very-low-frequency 
components  and  a  d-c  component. 
These  output  components  can  be 
brought  to  zero  by  the  application 
of  an  input  having  proper  magni¬ 
tude  and  polarity.  Zero-offset  is 
herein  considered  as  the  amount  of 
amplifier  input  required  to  bring 
the  low-frequency  and  d-c  compo¬ 
nents  of  the  output  to  zero. 

In  measurements  made  with  d-c 
amplifiers,  zero-offset  can  be  a  com¬ 
ponent  of  error,  since  at  any  time 
the  amplifier  output  represents  the 
amplified  sum  of  its  signal  input 

This  article  Is  based  on  a  paper  pre* 
seated  at  the  1950  National  fUectronlcs 
Conference.  The  Conference  paper  ap¬ 
pears  In  the  yEC  Proceedings. 


and  its  zero-offset.  The  error  aris¬ 
ing  from  zero-offset  is  variable  in 
nature  because  its  origin  lies  in 
sources  affected  by  uncontrolled 
conditions  such  as  ambient  tem¬ 
perature,  line  voltage  and  stray 
fields.  Without  special  measuring 
techniques,  the  limit  of  uncertainty 
in  measurements  made  with  an  am¬ 
plifier  cannot  be  less  than  the  maxi¬ 
mum  zero-offset  of  the  amplifier. 
While  zero-offset  error  can  be  elimi¬ 
nated  by  making  measurements  of 
the  differential  type,  in  general  this 
requires  removal  of  the  signal  from 
the  amplifier,  an  inconvenience  at 
best  and  often  a  practical  impos¬ 
sibility. 

The  Noise  Problem 

A  contact  modulator  has  previ¬ 
ously  been  described'  which  pro¬ 
duces  zero-offsetting  voltages  not 
exceeding  0.5  microvolt  and  zero¬ 
offsetting  currents  not  exceeding 
1  X  10  “  ampere.  Using  this  con¬ 
tact  modulator,  d-c  amplifiers  have 
been  constructed'  having  zero-off¬ 
sets  less  than  0.5  microvolt  with 


input  circuits  of  about  10*  ohms. 
Zero-offsets  not  greater  than  1  x 
10  “  ampere  have  been  observed 
when  these  amplifiers  were  adapted 
to  10*  ohm  input  circuits.  No  ampli¬ 
fier,  however,  has  been  available  in 
which  the  zero-offset  is  at  the  same 
time  limited  to  both  0.5  microvolt 
and  1  X  10  “  ampere.  The  problem 
was  to  build  an  amplifier  in  which 
the  zero-offset  would  be  limited  to 
these  two  values  simultaneously  and 
so  approach  the  limits  of  perform¬ 
ance  imposed  by  its  contact  modu¬ 
lator  much  more  closely  than  either 
of  the  two  amplifiers  mentioned 
(5  X  10  “  watts  as  compared  to  2.5 
X  10  ”  watts  for  the  10*  ohm  circuit 
and  1  X  10  “  watts  for  the  10"  ohm 
circuit). 

It  is  suggested  in  the  previous 
paper'  that  since  the  thermal-agita¬ 
tion  noise  in  an  amplifier  repre¬ 
sents  the  final  limit  of  certainty  in 
measuring  with  the  amplifier,  a 
figure  of  merit  for  the  zero-offset 
might  be  its  value  relative  to 
the  theoretical  thermal-agitation 
noise.*  ’  *■*••■  The  amplifier  described 
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Bottom  oi  ompIUlor.  ChouU  covor  compIetM  ihlolding  iiMdod  FIG.  2 — Proiorrod  riraqo^hanqinq  mothod.  In  which  •iiocttvo 
to  roduco  loro^iiMt  currant  qoin  U  Mt  by  a  known  attonuotor 


Reduced  Zero-Offset 


with  the  10*  ohm  circuit  exhibited 
zero-offset  which  exceeded  the  peak- 
to-peak  thermal-agitation  noise  by 
a  factor  consistently  less  than  7. 

The  amplifier  to  be  described  uses 
the  contact  modulator  mentioned 
above,  and  has  characteristics  ap¬ 
proaching  closely  the  limits  imposed 
by  the  contact  modulator.  The  am¬ 
plifier  zero-offset  is  at  the  same 
time  less  than  1  microvolt  and  less 
than  1  X  10  “  ampere. 

Amplifier  Design 

The  amplifier  is  arranged  pri¬ 
marily  for  current  measurement,  as 
shown  in  Fig.  1  and  in  more  detail 
in  Fig.  2  and  3.  It  employs  the 
parallel-type  feedback  useful  for 
current  measurement.*  The  action 
of  the  circuit  is  to  reduce  the  cur¬ 
rent  into  the  input  converter  to  a 
small  fraction  of  that  flowing  in 
R,  thus  causing  the  steady-state 
impedance  between  the  input  ter¬ 
minals  to  be  very  low  (a  small  frac¬ 
tion  of  R,  so  that  measurements  are 
of  the  null-current  type). 

All  amplification  in  the  system  is 
done  at  a  carrier  frequency  of  60 
cps  in  R-C  coupled  amplifier  stages 
having  poor  low-frequency  trans¬ 
mission  characteristics.  Synchro¬ 
nous  rectification  of  the  a-c 
amplifier  output  and  overall  d-c 
feedback  are  used  to  stabilize  the 
effective  gain  to  a  high  degree.' 
The  d-c  feedback  current,  or  the 
d-c  voltage  developed  across  a  part 
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of  the  feedback  circuit,  is  used  as 
the  amplifier  output  and  hence  as 
a  measure  of  the  input  quantity. 

With  sufficient  gain  built  into  the 
forward  or  /*  path  of  the  amplifier, 
the  effective  current  gain  is  deter¬ 
mined  solely  by  the  ratio  of  resist¬ 
ances  R  and  R,.  This  ratio  must, 
therefore,  be  accurately  known.  In 
a  single-range  model  of  the  ampli¬ 
fier,  following  the  arrangement  of 
Fig.  1,  the  ratio  R/Rr  was  made  2 
X  10*  so  that  a  100-microampere 
output  instrument  was  deflected 
fully  by  an  input  of  50  X  10  “  am¬ 
pere.  The  zero-offset  of  1  X  10  “ 
ampere  caused  by  the  input  con¬ 
verter  thus  amounted  to  only  2 
percent  of  the  range. 

A  zero-offset  representing  at  once 
a  current  of  1  X  10  “  ampere  and 
0.5  microvolt  dictates  an  input  cir¬ 
cuit  impedence  of  0.5  megohm. 
However,  because  the  amplifier  was 
meant  to  be  primarily  current- 
sensitive,  a  value  of  1  megohm  was 
chosen  for  R  to  favor  the  perform¬ 
ance  for  current  measurements. 
The  amplifier  input  circuit  impe¬ 
dance  is  thus  about  1  megohm, 
since  it  is  largely  determined  by 
the  value  of  R,  and  the  maximum 
zero-offset  represents  both  1  X  10  “ 
ampere  and  1  microvolt.  Power- 
wise,  this  is  1  X  10  “  watt. 

The  good  current  sensitivity  of 
the  arrangement  just  described 
suggests  its  use  for  voltage  meas¬ 
urements.  The  adaptation  is  sim¬ 


ple,  the  only  requirement  being  the 
inclusion  of  an  accurately  known 
resistance  in  series  with  the  cur- 
rent-measuring  terminals.  A  sec¬ 
ond  1-megohm  resistor  has  been 
included  for  this  purpose,  as  shown 
in  Fig.  3,  giving  the  instrument  a 
basic  voltage  range  of  50  micro¬ 
volts  with  a  current  drain  of  5  x 
10  “  amperes  at  this  input  voltage 
(20,000,000,000  ohms  per  volt). 

Range  Changing 

The  usefulness  of  an  amplifier  as 
a  measuring  instrument  is  greatly 
enhanced  by  the  provision  of  mul¬ 
tiple-range  features.  Range-chang¬ 
ing  can  be  accomplished  in  this  type 
of  amplifier  by  varying  the  ohmic 
value  of  R  or  Rf  (Fig.  1),  by  vary¬ 
ing  the  portion  of  R  traversed  by 
the  unknown  current,  or  by  chang¬ 
ing  the  ratio  of  the  current  flowing 
in  Rf  to  the  total  output  current. 
An  early  method  of  range-changing 
for  a  current-measuring  amplifier' 
consists  of  connecting  one  input 
terminal  to  a  movable  tap  on  the 
known  resistance  R.  The  current 
gain  then  depends  upon  the  posi¬ 
tion  of  the  tap.  This  method  has 
the  advantage  of  keeping  essen¬ 
tially  constant  the  /x3  product  of 
the  amplifier,  hence  its  stability 
against  oscillation  for  various 
ranges.  Further,  it  has  the  advan¬ 
tage  of  minimizing  the  potential 
drop  between  input  terminals  for 
all  ranges;  the  input  impedance, 
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therefore,  is  decreased  as  the  range 
is  increased.  However,  the  method 
has  the  distinct  disadvantage  that 
the  noise  output  of  the  amplifier 
appears  as  a  constant  fraction  of 
full  output,  regardless  of  the  cur¬ 
rent  range  of  the  instrument. 

The  behavior  of  the  amplifier 
noise  output  with  the  range-chang¬ 
ing  method  just  mentioned  is  illus¬ 
trated  in  Fig.  4A.  Increase  in  the 
measuring  range  with  a  constant¬ 
valued  input  signal  can  be  seen  to 
result  in  decrease  in  the  average 
(desired)  output  without  any  cor¬ 
responding  decrease  in  the  noise 
output.  The  noise,  therefore,  repre¬ 
sents  greater  input  equivalents  on 
greater  ranges. 

A  preferred  range-changing 
method  is  one  which  yields  a  noise 
output  which  diminishes  as  the 
measuring  range  of  the  amplifier 
is  increased,  and  also  incorporates 
the  advantages  of  a  constant  fiQ 
product. 

Range-changing  by  varying  the 
ratio  of  the  current  flowing  in  Rt 
to  the  total  output  current  produces 
the  desired  reduction  of  the  noise 
output  with  Increasing  range.  How¬ 
ever,  any  change  in  this  ratio  is  a 
change  in  the  feedback  transmis¬ 
sion  3  (the  attenuation  from  the 
output  terminals  to  Rr  is  changed). 
Range-changing  by  this  method, 
therefore,  can  fulfill  the  constant 
product  requirement  necessary 


to  preferred  range-changing  only 
if  changes  in  the  value  of  3  for 
range  control  are  accompanied  by 
simultaneous  inverse  changes  in  the 
value  of  fi. 

This  preferred  method  of  range 
changing  is  accomplished  in  the 
amplifier,  as  shown  in  Fig.  2  and  3, 
by  including  variable  divider  net¬ 
works  in  both  the  n  and  3  paths. 
Operation  of  these  variable  dividers 
is  from  a  common  shaft,  and  they 
are  so  arranged  that  an  increase  of 
attenuation  in  one  divider  is  accom¬ 
panied  by  a  simultaneous  decrease 
of  attenuation  in  the  other,  main¬ 
taining  the  product  of  the  attenua¬ 
tions  of  the  two  dividers  constant 
(except  for  the  three  lower  ranges 
as  explained  below).  The  values  of 
R,  R„  and  3  are  chosen  so  that  on 
its  narrowest  range,  the  amplifier 
has  the  same  current  sensitivity  as 
the  single-range  version  mentioned 
previously  in  connection  with  Fig. 
1,  100  microamperes  output  for  60 
X  10  “  ampere  input.  As  in  the 
single-range  circuit,  provision  for 
voltage  measurements  is  made  by 
inclusion  of  a  fixed  multiplier  re¬ 
sistor,  hence  the  range-changing 
mechanism  provides  a  voltage 
range  corresponding  to  each  cur¬ 
rent  range. 

The  changes  in  output  signal  and 
in  output  noise  caused  by  changing 
the  amplifier  range  in  the  preferred 
way  are  illustrated  in  Fig.  4B.  The 


noise  output  can  be  taken  to  rep¬ 
resent  a  constant  noise  current  (or 
voltage)  at  the  input  terminals  of 
the  amplifier. 

With  a  100-microampere  output 
instrument,  the  performance  of  the 
amplifier  shows  a  slight  progressive 
falling-off  <Hi  its  250,  100  and  50 
micromicroampere  ranges.  This  oc¬ 
curs  because  the  limited  forward 
gain  available  requires  that  the  /ti3 
product  for  these  three  lower 
ranges  be  reduced  below  its  value 
for  the  other  ranges.  The  falling- 
off  in  performance  is  most  obvi¬ 
ously  an  increase  in  response  time, 
the  time  for  99-percent  response 
on  the  50  X  10  “  ampere  range  be¬ 
ing  about  6  seconds  as  compared 
with  about  2.5  seconds  for  the 
higher  ranges. 

When  it  is  essential  to  have  both 
a  2.5-second  response  time  and  a 
50  X  10  “  ampere  range,  the  100- 
microampere  output  instrument 
should  be  replaced  with  a  10-micro¬ 
ampere  instrument,  and  the  scale 
multiplier  set  to  10  (the  normal 
setting  for  a  600  X  10  “  ampere 
range).  Since  10-microampere  in¬ 
struments  are  somewhat  special,  it 
has  been  found  convenient  to  use 
a  fast,  narrow-range  electronic  re¬ 
corder  for  the  output  device.  To 
simplify  shielding,  a  voltage  re¬ 
corder  with  a  0.1-volt  range  has 
been  used  by  connecting  it  to  ter¬ 
minals  in  the  amplifier  normally 


FIG.  3. — Simplified  circuit  diagram  of  multi-purpose  contact-modulated  d-c  amplifier.  Calibrated  woeen-wlre  1-megohm  resistor  In 
,  Toltago  Input  lead  sets  impedance  level  at  1  megohm 
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supplying  1.0  volt  of  output. 

The  impedance  appearing  be¬ 
tween  the  input  terminals  of  the 
amplifier  is  low  for  d-c  and  low- 
frequency  inputs,  for  which  rebal¬ 
ancing  can  be  completed,  but  it  is 
higher  for  higher-frequency  inputs, 
for  which  rebalancing  cannot  be 
completed  because  of  delay.  The 
delay  in  rebalancing  depends  on  the 
time-constant  of  the  low-pass  filter 
in  the  0  circuit  (Fig.  3)  and  the 
gain  around  the  feedback  loop.  The 
delay  has  been  found  experiment¬ 
ally  to  result  in  a  rebalancing  time 
of  about  2.5  seconds  (for  99  per¬ 
cent  response  to  an  abrupt  change 
of  input)  on  all  but  the  lower  three 
ranges.  An  approximate  equivalent 
circuit  can  be  found  by  a  calcula¬ 
tion  involving  the  experimen¬ 
tally-determined  rebalancing  time, 
the  experimentally-determined  gain 
around  the  feedback  loop  and  the 
circuit  values  shown  in  Fig.  3.  An 
equivalent  circuit  that  approxi¬ 
mates  the  amplifier  input  closely  on 
all  but  the  three  lower  ranges  con¬ 
sists  of  a  1-megohm  resistance 
shunted  by  the  series  combination 
of  a  543,000-henry  inductance  and 
a  1,700-ohm  resistance. 

Reducing  Zero-Offset 

The  use  of  a  contact-modulated 
amplifier  avoids  most  of  the  zero- 
offsets  connected  with  amplification 
which  are  encountered  in  direct- 
coupled  amplifiers  that  follow  con¬ 
ventional  design  practices. 

Even  with  contact  modulation, 
however,  zero-offsets  can  arise  from 
disturbances  of  electric,  magnetic, 
mechanical  and  thermal  nature.' 
Preventive  measures  against  zero- 
offset  are  chosen  on  the  basis  of  the 
frequencies  of  the  disturbing  sig¬ 
nals  and  their  point  of  entry  into 
the  circuit.  Zero-offsetting  disturb¬ 
ances  in  the  amplifier  have  been 
broken  down  into  three  classes — 
those  of  power  frequency,  those  of 
radio  frequencies  and  those  of 
lower  frequencies  in  or  near  the 
pass-band  of  the  amplifier.  The 
zero-offset  resulting  from  each  of 
these  types  of  disturbance  can 
be  attacked  nearly  independently, 
using  techniques  appropriate  to  the 
frequency  range  of  the  disturbance, 
as  described  with  considerable  de¬ 
tail  in  a  previous  paper.' 

In  building  the  present  amplifier 


FI3.  4 — Compaiison  oi  nols*  behavior  with  dillerent  range-chanqinq  method*.  A 
change  in  de!’e::^on  between  the  two  h.qhet'.  ranges  can  be  seen  with  preferred 
meihod  (B).  bul  not  with  other  method 


FIG.  S — Thermally-induced  current  outputs  Irom  resistors  using  diiierent  alloy*. 
Temperature  oi  air  surrounding  resistors  is  given  in  degees  C.  Alloy  B  was  used 
ior  the  input  resistors  oi  the  oiupliiier 


all  of  the  precautions  so  described 
were  used,  but  at  first  the  zero- 
offset  was  discouragingly  large.  Its 
source  was  traced  to  the  resistors 
and  the  capacitors  used  in  the  input 
filter,  as  shown  in  Fig.  3. 

The  one-megohm  resistor  used 
for  current  measurement  and  the 
companion  one-megohm  multiplier 
resistor  added  for  voltage  measure¬ 
ment  must  be  made  of  wire  in  order 
to  have  a  satisfactorily  low  tem¬ 
perature  coefficient  of  resistance. 
In  order  to  minimize  loops  in  these 
resistors  and  so  minimize  the  volt¬ 
age  developed  in  them  by  changing 
magnetic  fields,  woven  wire  resist¬ 
ors  are  used.  Early  resistors  of 
this  type  were  suspected  of  caus¬ 
ing  zero-offset.  Fig.  5A  shows  the 
result  of  a  test  to  determine  if 
this  zero-offset  resulted  from  ther¬ 


mal  disturbances.  A‘  temperature 
gradient  was  set  up  in  a  resistor  of 
this  type  by  increasing  the  ambient 
temperature  20  degrees  in  10  min¬ 
utes.  The  resulting  gradient  pro¬ 
duced  a  current  of  about  2  X  10  ^ 
ampere.  While  this  temperature 
change  is  more  severe  than  would 
be  encountered  under  ordinary 
service  conditions,  the  test  showed 
that  production  of  current  by  re¬ 
sistors  could  result  in  considerable 
zero-offset.  Figure  5B  shows  the 
result  of  a  similar  test  on  a  resistor 
of  similar  construction  made  from 
a  different  resistance  alloy.  The 
generated  current  is  small,  in  spite 
of  the  severe  temperature  change, 
showing  that  this  resistor  qualifies 
for  use  in  the  amplifier. 

The  four  capacitors  used  in  the 
input  filter  (Fig.  3)  were  suspected 
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FIG.  6 — Thermally-lnduca i  curieni  outputs  ircm  two  diileient  capacitor  constructions. 
Temperatu’es  oi  capacitor  cases  in  degrees  C  are  Indicated 


FIG.  7 — Relation  of  seroK>ilset  to  noise  in  present  amplifier  (A)  and  early  rersion 
(B)  when  both  were  operating  well  within  their  ratings 


of  causing  zero-offset,  so  they  also 
were  given  the  temperature  gradi¬ 
ent  test.  Fig.  6A  shows  the  results 
of  a  test  on  one  of  the  four  capaci¬ 
tors  using  an  early  type  of  con¬ 
struction.  While  the  temperature 
change  is  more  severe  than  would 
be  encountered  under  ordinary 
service  conditions,  it  is  evident  that 
use  of  such  a  capacitor  could  result 
in  considerable  zero-offset.  Figure 
6B  shows  the  effect  of  a  similar 
temperature  change  on  a  mica 
capacitor'  of  about  the  same  capaci¬ 
tance  value.  The  generated  current 
was  small,  in  spite  of  the  severe 
temperature  change,  showing  that 
this  capacitor  is  qualified  for  use 
in  the  amplifier. 


Figure  7A  shows  a  typical  record 
of  the  output  of  the  amplifier 
equipped  with  good  resistors  and 
capacitors.  At  one  time  when  the 
zero-offset  appeared  to  be  about 
0.35  X  10  “  ampere  a  signal  of 
—  0.35  X  10  “  ampere  was  applied 
to  the  input,  bringing  the  average 
output  back  to  the  zero-output  line. 
From  more  extensive  tests  it  ap¬ 
pears  that  the  zero-offset  will  not 
exceed  1  X  10  ■*  ampere.  Using  this 
figure,  the  ratio  of  maximum  zero- 
offset  current  to  theoretical  peak- 
to-peak  noise  current  is  1  X  10  “/ 
0.65  X  10  “  =  1.6. 

Figure  7B  shows  for  comparison 
a  typical  record  of  the  amplifier 
described  in  a  previous  paper'  for 


which  the  ratio  of  maximum  zero- 
offset  voltage  to  theoretical  peak- 
to-peak  noise  voltage  is  0.5  x  10  */ 
0.073  X  10  *  =  7.  The  present  am¬ 
plifier  therefore  shows  a  factor  of 
improvement  of  more  than  4  based 
on  the  figures  of  merit  represented 
by  these  ratios. 

Applications 

The  amplifier  which  has  been  de¬ 
scribed  in  this  paper  is  not  com¬ 
mercially  available;  to  date  only  a 
few  experimental  units  have  been 
built.  The  units  which  have  been 
completed,  however,  have  found  a 
number  of  uses  in  our  own  investi¬ 
gations  and  elsewhere. 

As  might  be  suspected  from  its 
characteristics,  the  amplifier  is  par¬ 
ticularly  well  suited  to  the  measure¬ 
ment  of  insulation  resistance;  its 
current  sensitivity  permits  the 
measurement  of  high  resistances 
with  only  small  applied  potentials. 
For  example,  with  only  1  volt  ap¬ 
plied,  a  micro-micromho  of  leakage 
can  be  detected. 

Its  capabilities  in  making  high- 
resistance  measurements  make  the 
amplifier  useful  in  studies  of  ca¬ 
pacitor  dielectrics.  In  addition  to 
the  simple  insulation  resistance 
characteristics  of  dielectrics,  the 
phenomena  of  absorbed  charge  in 
capacitors,  residual  and  thermal 
outputs  from  capacitors  and  cur¬ 
rent  outputs  from  resistors  are 
effects  which  have  been  studied 
with  the  amplifier. 

The  authors  are  grateful  to  J.  W. 
Harsch,  W.  D.  Voelker  and  C.  A. 
Alberts  for  the  mica  capacitors 
used,  and  to  W.  H.  Packer  for  his 
continuing  assistance  in  the  devel¬ 
opment  of  the  contact  modulator. 
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QUANTITY  PRODUCTION  OF  LOW 
LOSS  MICA  COMPONENTS  .  .  . 

•xclutivaly  a  CINCH  feature  ....  and  anothar 
contributing  factor  to  th«  choico  of  CMCH 
•loctronic  component*  o*  STANDARD 


FOR  MORE  THAN  A  QUAR-  \ 
TER  OF  A  CENTURY-  \ 

i  CINCH  HAS  CONTRIBUTED  \ 

\  STANDARD  ELEaRONIC 

\  COMPONENTS  TO  INDUSTRY 
\  AND  THE  ARMED  FORCES 


CINCH  •lectrealc 

peaMt*  ora  avoilobla 
at  leadlaf  |abbars— 

avarywRara. 


.  .  PRODUCING  ‘TIRSTS”  FOR  SPECIFIC  COMPONENT 
USES  HAS  CONTRIBUTED  TO  CINCH'S  POSITION  IN 
ELECTRONIC  COMPONENT  PRODUCTION. 


And  the  perfor<-nance  of  these  and  all  CINCH  components  has  proven 
them  to  be  of  the  utmost  in  quality,  of  insulation  and  other  materials, 
tooling,  fabrication,  plating  and  printing,  vacuum  waxing  and  work¬ 
manship. 

CINCH  facilities  and  engineering  experience  and  ability  assure  the 
satisfactory  fulfillment  of  any  assignment  for  an  electronic  component. 

Consult  CINCH 

CINCH  MANUFACTURING  CORPORATION  _ 

f  1024  South  Honioo  Avo..  Oiico90  24,  IIMroU 

^  ^  \  SwbtiUlofy  •!  U(ift*d-Can  FoitMce  _ 

CprppratiM.  CafnUriU9«,  M«»». 


Field-Power  Conversion 


Direct-reading  conversion  chart  enables  quick  transfer  of  propagation  data  from  field- 
strength  to  power-density  values.  Gain  in  db  above  1  microvolt  per  meter  and  gain  or 
loss  in  db  above  1  microwatt  per  square  meter  shows  at  a  glance 


IN  calculations  involving  prop¬ 
agation  curves  it  is  often  con¬ 
venient  to  do  the  computation  in 
terms  of  power  density  rather 
than  in  terms  of  field  strength, 
which  is  given  in  most  propaga¬ 
tion  curves.  Changing  field  inten¬ 
sity  into  power  density  can  be 
greatly  simplified  by  the  conver¬ 
sion  chart. 

The  chart  is  ba.sed  upon  the 
equation 


By  ROBERT  E.  PERRY 

Hlrctrirnl  Knt/inerr 
Horitiff  Aircraft  Co. 
Seattle,  WaHhington 


where  H  is  the  field  intensity,  P 
is  the  power  density  and  120^ 
is  the  resistance  of  free  space. 

The  conversion  chart  is  direct 
reading.  A  value  on  the  left  scale 


can  be  found  in  terms  of  the 
scale  on  the  right  side  by  read¬ 
ing  directly  across,  or  it  can  be 
read  in  terms  of  the  upper  or 
lower  scale  by  reading  over  to 
the  diagonal  line  and  then  up  or 
down  to  the  desired  scale. 

For  example,  a  field  of  500  pv 
per  meter  corresponds  to  a  power 
density  of  approximately  7  X 
10  “  watts  per  square  meter.  It 
is  54  db  above  1  /iv  per  meter,  or 
about  32  db  below  1  pw  per 
square  meter. 


FiFi  n  «;TnFNfiTH  im  MirononiTC  dfp  uFTro 


POWER  DENSITY  IN  WATTS  PER  SQUARE  METER 
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Mallory 


Wire  Wound 
Controls 

offer  designers  wide  ran^e 
of  types  and  ratings 

From  television,  through  a  Kpst  of  industrial  uses,  to 
precision  instrumentation  . . .  Mallory  wire  wound  con¬ 
trols  find  a  host  of  applications.  And  all  of  the  necessary 
type  and  rating  variations  are  found  in  the  group  of  four 
shown  above. 


Electrical  Characteristics 


Resistance  Values 


various  ranges  tror 
up  to  150,000  ohms, 


Standard  Tolerance 

±10%;  special  tolerances 
available. 


Available  Tapers 

Linear  taper  is  standard. 
Special  combinations  can  be 
supplied. 


Precision  windings,  durable  contacts  and  rugged  con¬ 
struction  make  Mallory  wire  wound  controls  more  than  a 
match  for  the  exacting  demands  of  critical  services  ,  .  . 
and  contribute  to  the  dependable  performance  for  which 
all  Mallory  components  are  known. 

Further  information  is  available  on  request. 


Ratings 


for  loads  of  2,  4  and  7  watts, 


Television  Tuners,  Special  Switches,  Controls  and  Resistors 

SERVING  INDUSTRY  WITH  |  ^  7 

Electromechanical  Products  ^ 

Resisittrs  Su'iwhes 

7'r  Tuners  I  ibratnrs  m  m 

Electrochemical  Products  I  I  HIV  ■  ■ 

(’.a/su  itttrs  Rectifiers  H  H  H 

Mercurv  Dry  Ratteries  ™  ■ 


Metallurgical  Products 

dttntacts  Sftecial  Metals 
R  eldinft  Materials 


■ELECTRONICS— August,  I95t 


TUBES  AT  WORK 

Including  INDUSTRIAL  CONTROL 

Edited  by  RONALD  K.  JURGEN 


Radio  to  Save  Lives .  136 

Automatic  Sheet-Folding  Machine .  138 

Impedance  Measurement  at  Audio  Frequencies .  138 

Ultrasonic  Soldering  Iron .  154 

A-M  or  F-M  ior  British  VHF  Broadcasting .  158 

Electronic  Shuttle-Bonding  Technique .  166 

An  Automatic  Time  Aimouncer .  170 

Circuit  Printers  lor  Flat  and  Cylindrical  Surfaces .  178 

Automatic  Audio  Level  Riding .  190 

Wide-Range  Voltage  Regulators .  202 

Aircraft  Communication  System .  210 


Radio  to  Save  Lives 


The  Air  Force’s  big  A-3  lifeboat, 
dropped  by  parachute  in  air-sea 
rescue  operations,  will  soon  have 
radio  control  that  will  bring  it  up 
to  survivors,  allow  them  to  Ijoard 
and  then  set  the  boat  on  course  by 
an  operator  in  the  plane  which 
dropped  the  boat.  By  simply  ma¬ 
neuvering  a  stick  on  a  small  control 
box  he  can  take  over  when  the  A-3.. 
hits  the  water  and  keep  control  un¬ 


til  the  survivors  can  take  control. 

The  A-3  itself  is  of  all-metal  con¬ 
struction,  measures  30  feet  long 
and  is  designed  to  carry  15  men.  It 
is  powered  by  a  four-cylinder 
water-cooled  engine,  housed  in  a 
water-tight  compartment.  Carried 
“bombed  up”  under  the  SB-29  (re¬ 
search  and  rescue  version  of  the 
B-29  bomber),  the  A-3  is  dropped 
by  a  100-foot  parachute. 


When  the  boat  hits  the  water,  the 
chute  is  jettisoned  by  an  explosive 
charge.  A  sea  anchor  goes  out  as 
the  chute  is  released  and  holds  the 
boat  in  position. 

Before  development  of  the  radio- 
controlled  system,  the  A-3  was 
dropped  in  the  vicinity  of  the  sur¬ 
vivors,  allowing  for  drift.  The  sea 
anchor  held  it  in  place,  and  if  all 
went  well  the  survivors  drifted 
down  to  the  boat.  With  the  new 
.system,  the  boat  comes  to  them. 

Transmitter  and  Receiver 

After  the  chute  is  jettisoned,  the 
operator  in  the  carrier  plane  takes 
over  on  a  five-frequency  transmit¬ 
ter  which  is  matched  up  by  a  five- 
frequency  receiver  in  the  boat.  He 
sends  his  first  signal  from  the  con¬ 
trol  box.  This,  in  order,  releases 
the  stabilizing  fins  which  held  the 
boat  .steady  in  descent,  frees  the 
rudder  board,  opens  the  engine’s 
air  vents  and  cranks  the  motor  in¬ 
termittently.  When  the  motor 
catches  and  is  running  at  a  fast 
idle,  the  sea  anchor  is  released. 

At  the  operator’s  next  signal,  the 
engine  speeds  up,  the  reduction 
gear  goes  into  forward,  and  the 
boat  moves  ahead.  The  operator 
can  control  its  direction  right  and 
left  and  a  flux-gate  gyro  compass 
connected  to  the  servo  electric  sys¬ 
tem  on  the  boat  will  keep  it  on 
whatever  cour.se  he  sets. 

The  operator  stops  the  boat  when 
it  comes  up  to  the  survivors’  raft 
and  idles  the  motor  while  they 
board.  The  boat  is  equipped  with  a 
walkie-talkie  radio  set  for  com¬ 
munication  between  the  rescued 
men  and  the  operator  in  the  plane, 
who  will  then  set  the  A-3  on  its  cor¬ 
rect  course.  The  gyro  compa.ss  will 
keep  it  on  that  course  with  only 
slight  variations  that  can  be 
checked  by  a  magnetic  compass. 

The  boat  it.self  is  equipped  with 
duplicate  controls  and  a  manual 
over-ride  which  would  enable  the 
survivors  to  break  off  the  radio  con¬ 
trol  at  any  time. 

The  A-3  is  equipped  with  rations, 
survival  equipment  and  gasoline 
enough  to  cruise  800  miles.  If  the 
distance  is  longer  than  that,  the 
boat  can  be  resupplied  from  the  air, 
since  its  preset  course  will  be 
known. 

The  system,  developed  by  the 


The  new  radio-controlled  Uieboot  i>  ihown  lust  olter  being  released  irom  beneath  a 
Boeing  SB-29  Supsriort 
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Making  Kester  Solder  is  an  exact  Kience 
from  the  raw  material  to  the  finished  prod¬ 
uct.  Everyone  knows  and  prefers  Kester  be¬ 
cause  it  can  be  relied  upon  to  do  the  job 
right  every  time,  even  under  the  most  diffi¬ 
cult  soldering  conditions. 


Shifeimt 


OlHNOABLi 


Kester  Plastic  Rosin-Core  and  Kester  "Resin- 
Five"  Core  Solders  are  recognized  by  the 
trade  as  outstanding  for  the  finest  type  of 
radio,  television  and  electrical  work. 

These  two  Solders,  which  are  available 
in  the  usual  single-core  type,  can  now  also 
be  had  in  a  3-core  form. 


Only  highly  skilled  craftsmen  are  employed 
by  the  Kester  Solder  Company.  Flux  formu¬ 
las  and  specifications  are  rigidly  adhered  to 
for  perfect  uniformity. 


The  finest  solder  made 

for  all  television  and  radio  work 

. . .  Everything  Electrical 


WRITE  FOR  FREE  COPY  "SOLDER  AND  SOLDERING  TECHNIQUE" 

4  Be  sure  to  get  your  free  copy  of 
Kester's  Technical  Manual  filled  with 
valuable  information  regarding  the 
most  advanced  and  efficient  indus- 
^  trial  solders  and  fluxes. 


Kester...  Standard  for  the  TV  and  Radio  fields 


KfSTER  SOLDER  COMPANY 

4204  Wrightwood  Avenue,  Chicago  39,  Illinois 

Newark,  N.  J.  *  Brantford,  Canada 
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KESTER 

Solder 


Kiluipment  Laboratory  of  the  Air 
Materiel  Command  and  built  by  the 
Westinghouse  Electric  Corporation, 
is  expected  to  be  completely  in¬ 


i’ hotoelectric  relay  equipment 
was  recently  installed  in  a  British 
laundry  for  the  purpose  of  folding 
sheets.  The  apparatus  performs 
the  operations  which  previously 
required  the  attention  of  two  girls 
and  ensures  that  the  laundered 
sheets  are  neatly  folded  twice  in 
the  same  direction. 

Before  reaching  the  detecting 
point  in  the  various  stages  of  pro¬ 
cessing,  the  sheets  pass  through  an 
ironer  and  thence  are  fed  on  to  a 
conveyor  comprising  a  number  of 
parallel  webbing  belts.  When  each 
sheet  reaches  a  certain  point  in  its 
forward  travel  on  this  conveyor, 
the  leading  edge  intercepts  a  light 
beam  which  actuates  the  relay  in 
an  associated  amplifier. 

The  photocell  relay  admits  air 
pressure  to  a  series  of  pneuma¬ 
tically  operated  claws  arranged  in 
line  at  right  angles  to  the  direction 
of  motion.  The  leading  edge  of  the 
sheet  is  then  gripped  and  held  ana 
at  the  same  time  slightly  raised 
above  the  moving  belts  which  con- 


stalled  in  all  the  Air  Force’s  A-3 
boats  by  early  1952.  Transmitters 
have  already  been  installed  in  all 
SB-29’s. 


tinue  to  carry  the  end  portion  of 
the  sheet  forward  and  underneath 
the  stationary  front  edge,  so  that  a 
fold  is  formed. 

When  the  two  halves  just  over¬ 
lap  one  another,  the  fold  is  com¬ 
plete  and  the  trailing  edge  uncovers 
the  light  beam  again.  The  claws 
then  release  and  the  sheet  travels 
forward  in  the  folded  condition. 

After  the  first  fold,  the  sheet 
moves  on  to  another  detecting  point 
where  the  process  is  repeated  with 
the  aid  of  a  second  and  similar 
photoelectric  equipment,  thus  giv¬ 
ing  a  second  fold. 

Though  the  photoelectric  appara¬ 
tus  in  this  particular  case  is  em¬ 
ployed  for  folding  sheets,  it  is 
equally  applicable  to  industries 
where  textiles,  leather,  paper  and 
so  forth  have  to  be  handled  in  the 
same  w’ay. 

A  further  application  of  light- 
sensitive  cells  in  the  laundry  has 
resulted  in  considerable  saving  of 
fuel.  After  the  clothes  are  washed, 
they  are  dried  by  passing  on  a  mov¬ 


ing  conveyor  around  a  room  heated 
by  a  steam  radiator.  The  drying 
process  is  accelerated  by  means  of  a 
fan  which  circulates  the  hot  air. 
The  fan,  which  is  controlled  by  a 
simple  photoelectric  relay,  is  in  the 
circuit  as  long  as  the  light  beam 
spanning  the  room  is  intercepted 
by  the  clothes  being  carried  around 
on  the  conveyor. 

If,  for  any  reason,  there  is  a  tem¬ 
porary  hold  up  in  the  material  being 
loaded  on  the  conveyor,  the  light 
beam  is  no  longer  obscured  and  the 
fan  is  shut  down.  As  soon  as  more 
clothes  come  along,  it  starts  up 
again.  This  ensures  a  considerable 
saving  of  fuel  by  preventing  the 
operation  of  a  large  fan  when  no 
clothes  are  in  the  room  for  drying 
purposes. 

Impedance  Measurement  at 
Audio  Frequencies 

By  Paul  W.  Klipsch 

Klipsch  and  Associatea 
Hope,  .Arfconsaa 

During  the  course  of  loudspeaker 
development,  the  necessity  for  mak¬ 
ing  voice-coil  impedance  measure¬ 
ments  was  continuous.  The  in- 
ductometer  impedance  bridge  was 
capable  of  yielding  the  desired  in¬ 
formation  but  was  slow  due  to  the 
necessity  of  balancing  simultane¬ 
ously  the  resistive  and  reactive  com¬ 
ponents.  Several  methods  involv¬ 
ing  a  single  resistance  balance  to 
obtain  equal  voltages  across  a  cali¬ 
brated  resistor  and  the  unknown 
were  tried. 

The  most  desirable  indicator  was 
found  to  be  a  cathode-ray  oscillo¬ 
scope  in  which  the  vertical  and 
horizontal  deflections  serve  respec¬ 
tively  for  the  voltage  measuring 
devices  across  the  unknown  im¬ 
pedance  and  across  a  calibrated 
variable  resistor. 

In  Fig.  1,  is  a  calibrated  slide- 
wire  resistor  or  decade  box  and 
Z  is  the  unknown  impedance.  The 
cathode-ray  oscilloscope  is  illustra¬ 
ted  in  simplified  form. 

Operation 

The  operation  is  as  follows:  a 
known  resistor  is  substituted  for 
Z,  preferably  of  a  value  within  the 
known  range  of  variation  of  Z. 

(continued  on  poge  154) 


/\utoinatir  Sheet-Folding  Maeliine 

Bv  Ronald  C.  Walker 

Reading,  England 
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Shrink  the  size  ot  small  transformers,  chokes,  relay  coils,  and  other 
wire-wound  electrical  components  by  winding  them  with  Sprague’s 
Ceroc  200  Magnet  Wire. 

This  wire  has  an  exclusive  ceramic-silicone  insulation  which  per* 
mits  continuous  operation  at  200°C.  Size  for  size,  it  safely  carries 
far  larger  currents  than  ordinary  magnet  wires  using  conventional 


...FOR  HIGHER 


IN  SMALLER  WINDINGS 


insulating  materials.  Consequently,  CEROC  200  can  save  both  copper 


Some  v-o  rating!  At  the  left  is  a  fila¬ 
ment  transformer  for  a  radio  transmitter 
wound  with  double  vinyl-acetyl  insulated 
wire  and  impregnated  with  synthetic  var¬ 
nish.  It  is  rated  at  1,000  hours  life  under 
8S°C.  ambient  temperature  operation. 
At  the  right  is  the  some  transformer, 
redesigned,  and  wound  with  Ceroc  200 
and  impregnated  with  silicone  resin.  It 
has  a  rated  life  of  10,000  hours  at 
160°C.  ambient  temperature  operationi 


and  magnetic  materials  for  you. 

Write  for  Engineering  Bulletins  401  and  403B 


/  wi 


Wherever  higher  temperatures  and  severe  mechan¬ 
ical  stresses  are  present,  investigate  CEROC  T,  the  most  heat-resistant 
of  all  magnet  wires!  For  specifications  on  this  250°C.  ceramic-Teflon 
insulated  wire,  write  for  Engineering  Bulletin  402F. 


r 
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Converter  (^ireiiit  for  Phase-Shift  Telemetering 

By  F.  G.  Willey 

Servo  Corporation  of  America 
Sew  Hyde  Park,  Sew  York 


Telemetering  is  the  name  com¬ 
monly  applied  to  the  transmission 
of  data  from  one  location  to 
another.  A  quantity  which  is  to 
be  telemetered  may  be  of  one  of 
two  types:  (1)  A  scalar  quantity 
has  a  value  which  lies  between  two 
specified  numerical  limits.  (2)  A 
cyclic  quantity,  such  as  the  angular 
position  of  a  shaft,  has  no  mini¬ 
mum  or  maximum  limits  and  is 
capable  of  continuous  rotation. 

A  cyclic  quantity  may  be  ex¬ 
pressed  as  a  periodic  pseudo-scalar 
quantity,  as  in  angular  measure¬ 
ment  where  we  count  up  to  360° 
and  then  arbitrarily  start  counting 


again  from  zero.  In  many  servo 
and  telemetering  applications,  the 
arbitrary  jump  to  zero  is  incon¬ 
venient  to  mechanize. 

A  cyclic  quantity  may  also  be  ex¬ 
pressed,  or  recoded,  into  two  or 
more  continuous  periodically-vary¬ 
ing  scalar  values.  This  produces  a 
system  having  no  discontinuities 
but  requiring  two  or  more  chan¬ 
nels  for  transmission.  A  common 
example  of  this  is  the  standard  syn¬ 
chro  which  codes  the  position  of  a 
shaft  as  relative  amplitudes  of 
three  carrier  voltages: 

'  E  an  wt  sin'  6 

E  sin  at  sin  (0  +[120'’) 


Commerciol  pluq-in  assembly  containlnq 
two  synchio-data  telemolerinq  circuits 


£  sin  u(  sin  (0  240°) 

where  0  is  the  angle  of  the  synchro 
shaft. 

Coding  Systems 

Since  the  data  to  be  transmitted 
actually  represents  only  one  quan¬ 
tity  (angle)  it  should  be  possible  to 
find  a  means  of  coding  which  would 
produce  a  single  transmittible  sig¬ 
nal  which  is  cyclic  in  nature  rather 
than  scalar.  A  quantity  which  has 
the  required  characteristic  is  the 
phase  shift  of  a  single  frequency 
carrier  from  a  reference  wave  of 
the  .same  frequency.  Thus  in  order 
to  transmit  N  different  cyclic 
quantities,  it  is  necessary  to  trans¬ 
mit  (N  -b  1)  sine  waves  of  the 
same  frequency,  the  extra  ore  being 

(contifiiied  on  p  212) 


ME.VSURING  POWER  FACTOR  OF  LOW-LOSS  DIELECTRIC  MATERIALS 


Equipment  uted  at  National  Bureau  oi  Standards  ior  making  power  iactor  measurements  on  low-loss  dielectrics.  Measurements 
as  low  as  10  ‘  may  be  made  to  three  slgniiicont  figures  from  1  kc  to  300  me.  In  the  center  Is  the  micrometer  electrode  and  coll 
mounted  on  negatire  resistance  circuit.  Power  supplies  and  measuring  instruments  are  shown  in  bockground.  (For  complete 

details  and  circuitry,  see  p  224) 
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BOONTON  RADIO 


BOONTON  N'J  U  S  A 


EXAMINE  THESE 


WHICH  SIMPLIFY 
ACCURATE  MEASUREMENTS 


OSCILLATOR  FREQUENCY  DIAL. 


Tliit  l€W9«  op«n  foc*4  dlol  hot 
•iflhi  ovoHopping  frogvoncy  rongt«« 
•och  colibrot^  dinttiy  In  kilocyclot 
or  mogocycloi,  wHh  tcolot  convoif 
ionfly  dividod  for  fiioximwin  roo^ 
obility.  A  vomior  diol  drivo  onoblo* 
lino  soffingt  fo  bo  mod#  with  ooto. 
All  frogwoncy  rongot  oro  occoroto  to 
within  ^  1%  oxcopt  tho  50-75  mogo- 
cyclo  rongo  which  it  occuroto  to 
^3%.  Tho  cloorly  morlitd  rongo 
chongo  twitch  locotod  dlrocMy  bo- 
nooth  tho  frogwoncy  diol  focilitotot 
ropid  ond  potitivo  tolocHon  of  tho 
dotirod  freguoncy  bond. 


Q.TUNING  CAPACITANCE  DIALS. 


Radio  frequency  circuit  design  often  requires  the  accu¬ 
rate  measurement  of  Q,  inductance  and  capacitance 
values.  For  this  application  the  Type  160-A  Q-Meter  has 
become  the  uncompromising  choice  of  radio  and  elec¬ 
tronics  engineers  in  this  country  and  abroad. 

Each  component  part  and  assembly  used  in  the  manu¬ 
facture  of  this  instrument  is  designed  with  the  utmost  care 
and  exactness.  Circuit  tolerances  are  held  to  values 
attainable  only  in  custom  built  instruments. 

With  the  160-A  Q-Meter,  as  with  other  Boonton  Radio 
Corporation  instruments,  the  keynote  in  design  is  to 
embody  accurate  dirtct  reading  features  which  save 
time  and  simplify  operation. 

SPECIFICATIONS 

Otclllafor  Fr«gw*ncy  Rang*:  50  kc.  to  75  me.  in  I  rongot. 

Oscillator  Frogwoncy  Accvrocy:  ^  1  %,  50  kc.'*50  me. 

^3%,  50  me.— 75  me. 

Q  Mootwromont  Range:  DlrocMy  colibrofod  In  Q,  30-350.  “Mut 
tiply— Q— By**  Motor  calibratod  ot  Intorvolt  from  x1  to  x3,  ond  alto 
at  x3.5,  oxtonding  Q  range  to  635. 

Q  Mootwromont  Aeewroey:  Approximately  5%  for  dlroet  reading 
moatwromont,  for  frogwonelot  up  to  30  me.  Aeewroey  lost  at  higher 


l-C  dial  torvot  twofold  pwrpoto 
of  (1)  convonionMy  ond  oeciH- 
rotoly  indieoHng  twnlng  copoc^ 
fanco  dfaoctfy  In  MMF,  and  (3) 
providing  on  offoeMvo  indwetanco 
scale  which  alto  becomes  dkect 
reoding  ot  certoin  defined  fre- 
gwenciet  shown  on  frogwoncy 
reference  plate.  Incrementol  co- 
pocitonce  dial  of  right  calibrated 
from  +3  MMF  throwgh  lero  to 
— 3MMF, ocewroteto  ^0.1  MMF. 


Q-VOLTMETER  AND  MULTIPLIER  METER. 


For  the  indication  of  Q  volwet  the  160-A 
O-Meter  employs  o  Weston  Model  643  Meter 
colibroted  dbeeffy  in  terms  of  Q  over  the  range 
from  30-350.  The  damping  of  the  meter 
movement  Is  Ideal  for  the  ropid  determina¬ 
tion  of  exact  resonance  wHhowt  tlwggishnsts 
or  overshoot.  The  lance  type  pointer  enables 
Q  readings  to  be  obtoined  to  the  nearest 
wnH.  locoted  dIrecMy  beneath  the  Q  volt¬ 
meter  Is  the  **MwHi^y-0-By**  meter  which 
provides  O  rnwHIpHer  foctors  of  XI  to  X1.5 
in  0.1  steps,  X3,  and  X3.5  thereby  extending 
the  wsefwl  ronge  of  Q  indication  to  635.  This 
meter  Is  corefwily  motched  to  a  porticwlor 
thermocowple  element  for  maximwm 
occwrocy. 


Capacitance  Colibrotion  Ronge:  Main  copocitor  section  30-450  mmf, 
occwrocy  1  %  or  1  mmf  whichever  Is  greater.  Vernier  capacitor 
section  +3  mmf,  sero,— 3  mmf,  colibroted  In  0.1  mmf  steps.  Ac- 
cwrocy  ^0.1  mmf. 

Catofog  confoining  further  information  ovaifab/e  upon  request. 


DESIGNERS  AND  MANUFACTURERS  OF  THE  Q  MITER  •  QX  CHECKER 
FREOUOICY  MOOUlAnO  SIGNAL  GENERATOR  •  KAT  FREOUENCY 
GENERATOR  AND  OTHER  DIRECT  READING  INSTRUMENTS 
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instrument  is  compact,  direct  read¬ 
ing  and  a-c  operated,  and  it  has 
three  full-scale  meter  ranges  of  200, 
2,000  and  20,000  counts  per  minute. 
It  comes  completely  equipped  in¬ 
cluding  a  mica  end-window  Geiger 
tube  enclosed  in  a  detachable  probe 
assembly  connected  to  the  instru¬ 
ment  by  a  convenient  length  of 
flexible  cable. 
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NEW  PRODUCTS 


Edited  by  WILUAM  P.  O'BRIEN 


Interesting  Laboratory  Devices  Are  Featured  .  .  .  Technical  Data 
Are  Given  ior  New  Miniature  Equipment  .  .  .  Thirty  Bulletiim 
Are  Described 


Lighthouse  Tuhe 

General  Electric  Co.,  Schenec¬ 
tady,  N.  Y.,  has  put  into  production 
another  in  the  series  of  lighthouse 
tubes  used  in  radar  during  World 
War  II.  The  GL-2C39A  high-mu 
triode  can  also  be  used  in  radio 
communications  and  other  military 
equipments.  Its  nonmilitary  appli¬ 
cations  include  aircraft  traffic  and 
location  controls,  broadcast-  relay 
equipment,  microwave  test  appara¬ 
tus,  and  utility  telemetering  and 
communications  systems.  The  tube 
can  operate  at  full  rating  up  to  fre¬ 
quencies  as  high  as  2,500  me.  Maxi¬ 
mum  d-c  plate  voltage  is  1,000  volts 
and  dissipation  is  100  watts. 


a  versatile  laboratory  instrument 
for  use  in  testing  audio,  video  and 
r-f  amplifiers  and  networks.  It  in¬ 
cludes  a  wide-range  variable-fre¬ 
quency  multivibrator  that  drives  a 
two-.stage  clipper  circuit  to  produce 
negative-going  square  waves.  Fre- 
qency  range  is  from  6  cycles  to 
1,000,000  cycles  with  self-contained 
generator.  Output  voltage  is  ap¬ 
proximately  24  volts  peak-to-peak 
when  the  generator  is  operated  on 
a  115-volt  line.  The  voltage  is  de¬ 
livered  at  the  end  of  a  300-ohm 
transmission  line  that  is  24  in.  long 
from  driving  point  to  termination. 
Power  consumption  is  approxi¬ 
mately  125  watts  at  115  volts,  60 
cycles. 


Sqnare-Wave  Generator 

Electro  -  Mechanical  Research, 
Inc.,  Ridgefield,  Conn.  Model 
43A  square-wave  generator  is 


Laboratory  Monitor 

Tracerlab,  Inc.,  130  High  St., 
Boston  10,  Mass.  Developed  specif¬ 
ically  for  use  as  a  routine  contam¬ 
ination  monitor  in  radioactivity 
laboratories,  the  SU-3B  laboratory 
monitor  is  especially  useful  for  sev¬ 
eral  important  applications.  They 
are:  checking  laboratory  bench 
tops  for  contamination;  checking 
laboratory  glassware  in  tracer  ex¬ 
periments  for  adequate  decontami¬ 
nation;  steady  monitoring  of  labo¬ 
ratory  background  counting  rate  to 
detect  large  scale  fluctuations;  and 
monitoring  fingertips  and  labora¬ 
tory  coats  for  contamination.  The 


Stroboscope 

The  Synchroscope  Co.,  57  William 
St.,  New  York  5,  N.  Y.,  has  intro¬ 
duced  a  portable  flashlight-type 
stroboscope  capable  of  indicating 
synchronous  speeds.  It  is  ideal  for 
production  and  laboratory  testing 
as  well  as  field  servicing  of  syn¬ 
chronous  motors,  time  switches, 
timing  devices,  aircraft  motors, 
generators,  business  machines  and 
other  devices  using  synchronous 
speeds.  The  instrument  uses  an 
electronic  cold-cathode  triode  tube 
that  rectifies  the  line  source  and 
gives  off  a  pulse  of  light  only  dur¬ 
ing  the  positive  portion  of  the  a-c 
cycle. 


High-Power  Amplifier 

Newcomb  Audio  Products  Co., 
6824  Lexington  Ave.,  Hollywood  38, 


to,  supveroe  « ; 

tor  5upfe'"® 

I 

I  Vor^up'*"'^’' 

I  fcrS'>P^®"'®* 

H  t..  cnofe'f^^ 


in  dieir  Tiiii«>Master  Trmiucribcr  mod  found  these 
tubes  were  aood  for/tsw  ymri  of  operation  (more 
than  9000  hours  on  the  fob)  before  replacement 
txmld  be  expected. 

Performance  like  this  is  taken  for  (ranted  bjr 
thousands  of  users  of  Raytheon  Subminiature  Tubes. 
That’s  why  they  are  standard  throufchouc  the  eroiid 
—  mere  V  rheas  ht  »$*  etws  sU  tthtr  msJktt  nmUmmi. 
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Calif.  Model  E-50D  amplifier  pro¬ 
vides  two  individual  25-watt  output 
channels  on  separate  controls  for  a 
total  of  50  watts  of  undistorted 
audio  power.  Flexibility  makes  it 
ideal  for  installations  in  which 
individual  control  is  desirable  si¬ 
multaneously  for  two  auditoriums 
of  different  power  requirements.  It 
has  inputs  for  three  microphones 
and  one  phonograph.  Distortion  is 
less  than  5  percent  for  each  25-watt 
channel.  Ample  inverse  feedback 
insures  good  output  regulation.  An 
amplifier  jack  on  the  chassis  per¬ 
mits  connecting  another  E-50D 
thus  providing  a  total  of  100  watts 
from  four  separately  controlled 
channels. 


Small  OacilloBcope 

The  Hickok  Electrical  Instru¬ 
ment  Co.,  10527  Dupont  _Ave., 
Cleveland  8,  Ohio.  Model  380 
Miniscope  has  a  frequency  cover¬ 
age  to  2.5  me  and  features  a  sensi¬ 
tivity  of  0.1  rms  volt  per  inch,  di¬ 
rect  connection  to  c-r  tube  elements, 
provision  for  z-axis  modulation  and 
a  telescopic  light  shield.  It  is  de¬ 
signed  for  industrial  and  labora¬ 
tory  engineering  use.  The  instru¬ 
ment  measures  6  in.  wide  x  9  in. 
high  X  13J  in.  deep,  and  weighs 
only  14  lb.  Price  is  approximately 
$290. 


Isotope  Ratemeter 

The  Victoreen  Instrument  Co.. 
5806  Hough  Ave.,  Cleveland  3,  Ohio. 
The  model  624  is  a  laboratory- 
quality  counting  ratemeter  for  de¬ 
tecting  and  measuring  alpha,  beta 
and  gamma  radiation.  Six  ranges 
of  sensitivity  are  provided  with 
full-scale  readings  from  300  to  100,- 
000  counts  per  minute.  A  three- 


position  time-constant  selector  and 
an  enclosed  loudspeaker  for  aural 
monitoring  are  featured.  Provision 
for  a  scintillation  counter  as  well 
as  adaptability  for  various  special¬ 
ized  counter  tubes  are  incorporated. 
The  instrument  requires  110  volts 
a-c. 


Variable  Loudness  Control 

International  Resistance  Co., 
401  N.  Broad  St.,  Philadelphia  8, 
Pa.  Revolutionary  in  the  continu¬ 
ously  variable  audio-compensated 
control,  as  opposed  to  former  single 
or  double-tapped,  or  stepped-type 
controls,  the  type  LCI  offers  the  fol¬ 
lowing  advantages :  greater  smooth¬ 
ness  of  adjustment;  easy  installa¬ 
tion,  requiring  only  three  connec¬ 
tions;  less  space  requirements  than 
previous  controls  now  on  the 
market;  and  it  is  less  expensive 
than  controls  with  required  taps  or 
the  step-type  control  and  associated 
components  previously  required  to 
get  equal  performance.  Complete 
information  as  to  installation,  per¬ 
formance  and  specifications  is 
found  in  a  14-page  leaflet,  with  full 
charts  and  graphs. 


D-C  Capacitors 

General  Electric  Co.,  Schenec¬ 
tady  5,  N.  Y.,  has  available  a  new 
line  of  capacitors  that  meet  all  the 
requirements  of  F  characteristics 
of  JAN-C-25  for  100-volt  d-c  units. 
For  applications  where  an  expected 


life  of  1,000  hours  is  satisfactory, 
the  rating  can  be  increased  to  150 
volts  and  temperatures  to  40  C.  Test 
results  show  that  there  is  negligible 
change  in  capacitance  from  —40  C 
to  105  C  and  the  units  give  full  life 
expectancy  at  temperatures  as  low 
as  —  56  C.  These  thin-paper,  thin- 
foil  capacitors  are  comparable  in  all 
ways  with  previously  offered  paper 
dielectric  units  and,  in  addition, 
are  smaller  in  size  and  lighter  in 
weight. 


Germanium  Diode 

Berkshire  Laboratories,  506  Lex¬ 
ington  Road,  Concord,  Mass.  The 
GCD-1  high-back-resistance  ger¬ 
manium  diodes  pass  JAN-1  A  crys¬ 
tal  specifications  for  cycle  im¬ 
mersion  in  hot  and  cold  water  and 
for  temperature  cycling.  Continu¬ 
ous  reverse  working  voltage  is  80 
volts  maximum;  peak  back  voltage 
for  zero  dynamic  resistance  is  90 
volts  minimum;  ambient  tempera¬ 
ture  range  is  —50  to  +75  C;  aver¬ 
age  life,  more  than  10,000  hours; 
and  shunt  capacitance,  0.8  /x/if.  The 
diodes  operate  satisfactorily  from 
d-c  to  above  100  me.  Price  is  $2.50. 


Electronic  Counter 

General  Control  Co.,  1200  Sol¬ 
diers  Field  Rd.,  Boston  34,  Mass., 

(continued  on  po^e  241) 


144 


August,  1951  —  ELECTRONICS 


TUBUIAR  PAPER  CAPACITORS  by 


PYRAMID 


f 


Pyramid  Typ*  PG  "GLASSEAL"  miniature  paper  capacitors 
are  assembled  in  metal  tubes  widi  glass-metal  terminals. 

They  will  fully  meet  the  most  exacting  demands  of  high 
vacuum,  high  pressure,  temperature  cycling,  immersion 
cycling  and  corrosion  tests. 

Your  inquiries  are  invited 

PYRAMID  Electric  Company 

MURAl  OPPKn  m4  PUMT  NO.  1  PUNT  NO.  t 

144S  HUDSON  UVD.  •  NOITH  lEKEN.  N.  J.  1S5  OVOID  ST.  •  PATOSON.  N.  1. 
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NEWS  OF  THE  INDUSTRY 


Edited  by  WILLIAM  P.  O'BRIEN 
NBS  Opens  New  Lab  Center 


Aerial  riew  of  National  Bureau  of  Standardi'  Corona,  Calif.,  loborotoriei 


Establishment  of  a  new  National 
Bureau  of  Standard.s  laboratory 
center  at  Corona,  Calif.,  to  be  de¬ 
voted  to  various  phases  of  electronic 
research,  development  and  engineer¬ 
ing  was  recently  announced.  To  be 
known  as  the  Corona  Laboratories, 
the  new  center  will  be  primarily 
concerned  with  technical  problems  ~ 
of  importance  to  the  Department  of 
Defense.  About  22  buildings  form¬ 
erly  used  by  the  Navy  are  being 
renovated  to  accommodate  NBS  re¬ 
search  and  development  activities 
being  transferred  there  from  Wash¬ 
ington.  Limited  operations  began 
at  the  laboratory  in  June  and  full- 
scale  operation  is  planned  for 
September. 

In  the  near  future  the  most  im¬ 
portant  activity  at  the  Corona  lab¬ 
oratories  will  be  the  development 
of  guided  missiles.  Every  pha.se  of 
missile  development  will  be  covered, 
from  theoretical  and  applied  re¬ 
search  to  construction  of  experi¬ 
mental  parts  and  units.  An  analog 
computer  is  being  set  up  in  the 
laboratories  to  be  used  in  flight 
simulation  problems  where  trajec¬ 
tories  of  guided  missiles  must  be 
computed  mathematically.  The 
computer,  occupying  about  1,000 
s(iuare  feet  of  floor  space,  can  solve 
l)roblems  in  minutes  that  would  take 


trained  mathematicians  weeks  to 
solve.  Other  equipment  at  the  new 
center  will  include  electronic  labo¬ 
ratories,  machine  shops,  wind  tun¬ 
nel,  jet  engine  te.st  cells  and  altitude 
chambers. 

Technical  Writers  Needed 

An  urgent  need  for  technical  writ¬ 
ers  exists  in  the  Ordnance  Develop¬ 
ment  Division  of  the  National 
Bureau  of  Standards.  Salaries 
range  from  $4,600  to  $6,400,  de¬ 
pending  upon  the  applicants’  ex¬ 
perience  and  education. 

This  Division  is  engaged  in  re¬ 
search  and  development  of  elec¬ 
tronic  ordnance  devices  for  the 
armed  forces.  Examples  of  the  type 
of  work  reported  in  the  division 
are: 

( 1 )  Experimental  work  in  energy 
radiation  and  propagation,  static 
fields,  electronic  systems  and  elec¬ 
tronic  circuitry  for  military  appli¬ 
cations. 

(2)  Development  of  radio  tran.s- 
mission  lines  and  filters,  antenna 
designs  and  radiation  and  collection 
systems,  and  research  and  develop¬ 
ment  in  electronic  circuits  for  the.se 
.systems,  including  gating  circuits 
and  servo  loops. 

(3)  Electronic  packaging  and 


production  techniques  on  electronic 
assemblies. 

(4)  Design  and  development  of 
electron  tubes  to  meet  unusual  re¬ 
quirements. 

(5)  Statistical  analysis  of  field 
test  data,  including  studies  directed 
toward  devising  new  and  better 
testing  plans  and  techniques. 

Further  information  concerning 
the  work  and  the  benefits  of  Gov¬ 
ernment  employment  can  be  had  by 
writing  to  the  Personnel  Officer, 
Division  13,  National  Bureau  of 
Standards,  Washington  25,  D.C.  A 
booklet  describing  work  at  the 
Bureau  will  be  sent  on  request. 


FCC  Nonbroacloast 
Applications 

The  Federal  Communications 
Commission  in  announcing  revision 
of  its  Form  401,  “Application  for 
New  or  Modified  Radio  Station  Con¬ 
struction  Permit  (Other  than 
Broadcasting)’’,  warns  that  appli¬ 
cants  who  use  the  old,  unrevised 
form  after  August  1,  1951,  may 
have  the  application  returned.  The 
new  form  will  contain  questions  in¬ 
volving  recently  adopted  Part  17 
of  the  rules  that  concern  the  con- 
.struction,  marking  and  lighting  of 
antenna  towers  and  supporting 
structures. 


RTMA  Election  Report 

Robert  C.  Sprague,  president  of 
the  Sprague  Electric  Co.,  was  re¬ 
elected  chairman  of  the  board  of 
directors  of  the  RTMA  at  its  recent 
convention  in  Chicago.  The  board 
also  reelected  Leslie  F,  Muter  as 
treasurer,  and  renamed  W.  R.  G. 
Baker  as  director  of  the  engineer¬ 
ing  department,  James  D.  Secrest 
as  secretary  and  general  manager, 
and  John  W.  Van  Allen  as  general 
counsel. 

Two  new  directors  and  12  former 
directors  were  elected.  The  new 
directors  are  Robert  S.  Alexander, 
president  of  Wells-Gai;dner  &  Co. 
and  Harlan  B.  Foulke,  ..vice-presi¬ 
dent  and  director  of  sales  of  Arvin 
Industries,  Inc.  Reelected  for 
three-year  terms  are:  Benjamin 
Abrams  of  Emerson  Radio  &  Phon¬ 
ograph  Corp.;  Max’  F.  Balcom  of 
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Made  by  Birmingham  Sound  Reproducers  Ltd.,  Old  Hill,  Staffs.  England  Grams:  'Electronic  Old  Hill,  Cradley  Heath. 


rotocam  range 


now  leads  the  Held  m  both  desi^gn 
resources  of  a  modem  factory  cou|^ 
enable  us  to  make  these  claims  and  still 

prices. 


SAMCO  PRODUCTS  COMPANY 


MODELS  ILLUSTRATED 
GII4.  Three  speed  Phonograph  unit  with  high  fidelity  pick-up 
and  automatic  stop.  The  pick-up  is  complete  with  two  permanent 
sapphire  stylii  and  the  turntable  is  fitted  with  removable  rubter 
mat.  MU  14,  Three  speed  Phonomotor.  Speed  change  is  effected 
merely  by  rotation  of  the  speed  change  knob.  The  turntable 
diameter  is  10  inches.  MU  1 5.  Phonomotor  for  78  R.P.M.  only, 
employs  an  8  inch  diameter  turntable  and  is  extremely  robust, 
reliable  and  inexpensive. 

Fufikrr  ttrioih  utuikiNt  wi  oppiitittMm,  ^ 

U.S.  Warehouse  and  Oflices. 


36  Oak  Avenue,  Tudtahoe,  N.  Y. 
Ttlepbont!  Tuckabo*  3-9391 
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NTSC  Reorganizes 

The  National  Television  System 
Committee,  which  recently  released 
an  ad  hoc  committee  report  on  a 

(continiied  on  poge  275) 
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Not  a  tIow  oI  (tanii-tooMd  toloTisioa  cmtoimos  oi  mod  Id  tho  ITiiitod  Stotos  but 
tho  normcd  rooilop  sceno  oi  any  BritUh  city.  In  England,  tho  racolTlng  dipolas  aro 
orionted  lor  Tortical  polariiotion  oi  tho  tranunltted  ilgnalo  initoad  oi  tho  horisontol 
polorixatlon  nsad  ior  tr  tronsmlaoioni  hero 


H.  C.  Bonfig  of  Zenith  Radio  Corp. ; 
Herbert  W.  Clough  of  Belden  Mfg. 
Co.;  John  W.  Craig  of  Crosley  Di¬ 
vision,  Avco  Mfg.  Corp. ;  E.  G.  Pos¬ 
sum  of  Stewart-Warner  Electric 
Div.;  G.  Richard  Fryling  of  Erie 
Resistor  Corp. ;  J.  J.  Kahn  of 
Standard  Transformer  Corp. ;  F.  R. 
Lack  of  Western  Electric  Co.,  Inc. ; 
W.  A.  MacDonald  of  Hazeltine 
Electronics  Corp.;  and  A.  D.  Pla- 
mondon,  Jr.,  of  The  Indiana  Steel 
Products  Co. 


Revised  Maritime 
Service  Rules 

The  Federal  Communications  Com¬ 
mission  has  announced  an  order 
making  overall  revisions  to  Part 
7,  Coastal  and  Marine  Relay 
Services  and  Part  8,  Ship  Service, 
of  their  Rules  and  Regulations, 
effective  July  23, 1951. 

Although  the  order  is  so  volu¬ 
minous,  some  300  pages,  that  copies 
are  not  generally  available,  it  is 
planned  to  publish  it  in  a  future 
single  issue  of  the  Federal  Register. 
This  edition  can  be  ordered  prior  to 
publication  at  about  20^  a  copy 
from  the  Superintendent  of  Docu¬ 
ments,  at  U.  S.  Government  Print- 


MEETINGS 


Aug.  16-18:  1951  APCO  Con¬ 
ference,  Everglades  Hotel, 
Miami,  Florida. 

Aug.  17-18:  12th  Annual  Sum¬ 
mer  Seminar  of  the  Empor¬ 
ium  Section  of  IRE,  Empor¬ 
ium,  Pa. 

Aug.  20-23:  AIEE  Pacific  Gen¬ 
eral  Meeting,  Multnomah  Ho¬ 
tel,  Portland,  Oregon. 

Aug.  22-24:  Seventh  Annual 
Pacific  Electronic  Exhibit  and 
West  Coast  Annual  IRE  Con¬ 
vention,  San  Francisco  Civic 
Auditorium,  San  Francisco, 
Calif. 

Aug.  28-Sept.  8:  Eighteenth 
British  National  Radio  Show, 
Earls  Court,  London,  Eng¬ 
land. 

Sept.  10-13:  Annual  Electronic 
Parts  Distributors’  Conven¬ 
tion  and  Show,  Cleveland 
Auditorium,  Cleveland,  Ohio. 

Sept.  10-14:  Sixth  National  In¬ 
strument  Conference  and  Ex¬ 
hibit,  sponsored  by  Instru¬ 
ment  Society  of  America,  Sam 
Houston  Coliseum,  Houston, 
Texas. 


ing  Office,  Washington  25,  D.  C. 

Among  other  objectives,  the  re¬ 
vised  rules  are  intended  to  enhance 
safety  of  life  at  sea  by  providing 


STRANGE  SKYLINE 


Oct.  2-4:  Twenty-Eighth  An¬ 
nual  Session  of  the  Communi¬ 
cations  Section  of  the  Associ¬ 
ation  of  American  Railroads, 
Chateau  Frontenac,  Quebec, 
Canada. 

Oct.  8-10:  AIEE  Conference  on 
Aircraft  Equipment,  Holly¬ 
wood  Roosevelt  Hotel,  Los 
Angeles,  Calif. 

Oct.  22-24:  1951  National  Elec¬ 
tronics  Conference,  Edge- 
water  Beach  Hotel,  Chicago, 
lU. 

Oct.  22-26:  AIEE  Fall  General 
Meeting,  Hotel  Cleveland, 
Cleveland,  Ohio. 

Oct.  29-31 :  Radio  Fall  Meeting, 
sponsored  by  IRE,  and 
RTMA,  King  Edward  Hotel, 
Toronto,  Ontario,  Canada. 

Nov.  1-3:  Third  Annual  Con¬ 
vention  and  Audio  Fair  Exhi¬ 
bition  of  the  Audio  Engineer¬ 
ing  Society,  Hotel  New 
Yorker,  New  York  City. 

Nov.  12-15:  NEMA  Convention, 
Haddon  Hall,  Atlantic  City, 
N.  J. 


type  approval  or  type  acceptance 
for  radio  equipments,  by  requiring 
installation  of  automatic  alarm-sig¬ 
nal  keyers  and  inauguration  of  a 
radiotelephone  distress  frequency 
at  2,182  kilocycles.  It  is  noted,  how¬ 
ever,  that  outside  of  the  Great 
Lakes  region,  there  exists  no  formal 
monitoring  service  for  this  fre¬ 
quency. 

Other  provisions  include  expan¬ 
sion  of  service  for  public  corre¬ 
spondence  and  limited  service  sta¬ 
tions,  particularly  at  the  very-high 
frequencies  between  152  and  162 
me. 

The  so-called  Marine-Utility  class 
of  station  has  been  authorized  for 
low-power,  portable  vhf  radiotele¬ 
phone  operations  characterized  by 
the  needs  of  harbor  pilots.  A 
Marine  Fixed  class  using  the  band 
between  2,100  and  2,210  kc  is  avail¬ 
able  for  transmission  of  the  com¬ 
munications  incident  to  off-shore 
oil-well  drilling. 


In  Minneapolis,  the  police 
radio  network  is  linked  to 
hospital  ambulances  by  two- 
way  mobile  rigs  equipped 
with  Sylvania  receiving  and 
transmitting  tubes.  Imme¬ 
diately  the  Minneapolis  Po¬ 
lice  headquarters  hears  of 
an  accident,  a  General  Hos- 
piul  ambulance  is  alerted 
by  2-way  radio  and  routed 
to  the  scene. 


Police  cars  nearby  are 
also  instructed  to  go  to 
the  location  and  lend 
whatever  police  help  i* 
needed. 


Minneapolis  colls  on  Sylvania  tubes 


In  Minneapolis,  when  seconds  count,  po¬ 
lice  and  hospittl  authorities  know  they 
can  count  on  the  sure  performance  of  Syl¬ 
vania  high-quality  tubes. 

In  scores  of  other  critical  assignments, 
including  railroads,  airlines,  steamships, 
and  taxi  cabs,  you’ll  find  Sylvania  tubes 
get  first  call. 

Now  available  in  types  and  sizes  for 
every  need  .  .  .  from  subminiature,  low- 
drain  battery  types  to  television  receiving 
and  picture  tubes.  For  full  information 
and  ratings  about  the  types  you  need,  drop 
a  line  to:  Sylvania  Electric  Products  Inc., 
Dept.  R-1108,  Emporium,  Pa.  Sylvsmit 
Reprettnidtives  are  also  located  m  all  for¬ 
eign  countries. 


This  quick,  efficient  coordinadon  between  the  Minneapolis 
Hospital  and  the  Police  Department  has  been  an  important 
factor  in  enabling  thi«  dty  to  win  the  National  Safety  Council 
award  at  the  nationft  "Safest  City' . . ,  for  2  tuccettive  years. 


liwina:mfnanKiR£inB;aanKfHMtn:a£cinKiioaMn;fii^^  nniKs.aainni.Mn»nas;UBnMii;  rnnuM;  ioimmsb 
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NEW  BOOKS 


I'uIko  T<M'liiiiqiirs 

By  Sidney  Moskowitz  and  Joseph 
I  Racker.  Prentice-Hall,  Inc.,  New 
j  York,  1951,  300  pages,  $6.63. 

j 

I  The  authors’  purpose  in  writing 
i  the  book,  in  their  own  words,  is  to 
enable  individuals  with  an  electri¬ 
cal  engineering  background  to  ana¬ 
lyze  and  design  circuits  for  the  ' 
transmission  and  utilization  of  pul-  | 
■ses.  They  have  kept  mathematics  ^ 
to  a  minimum  with  a  practical  ap-  ' 
plication  viewpoint  in  mind.  1 

After  a  short  introductory  chap- 
I  ter  where  the  nomenclature  is  dis-  | 
:  cussed,  the  transient  response  of 
j  linear  networks  is  covered  in  the 
I  second  chapter.  The  transform  ! 
'  method  of  solving  transient  prob-  ! 
lems  and  a  very  short  table  of  Four-  I 
ier  mates  are  included.  Chapter  3  i 


under  vibration 
,  .  under  strain 


. in  limited  space 

. for  fine  adjustment 

. in  inaccessible  places 

needing  strength  in  smail  sizes 

.  in  compact  design 

.  ,  for  maximum  holding  power 
. for  fastening  thin  pieces 


Kenvon 

TRANSFORMERS 
For  All 

ARMY 

NAVY 

SPECIFICATIONS 


Tbpre's  a  Kenyon  quality 
tranHformer  to  meet 
almottl  any  standard  or 
spprial  appllration. 

R.%D.4R 
RROADrAST 
J.«!V  APPLICAT10!V.S 
ATO.MIC  E.'VERGA' 
EtiriP.ME.'VT 
SPEri.AL  MACHINERY 
AITOMATIC  rOATROLS 
EXPERIMENTAL 
LARORATORIES 

For  fall  details — 
CoHtart  Keapoa  todap 


Kenvon 

Transformer  Co.,  Inc. 

840  Barry  St.  New  York  59,  N.  Y. 


RELEASED  THIS  MONTH 

An  Introduction  to  Dectron  Optici: 
L.  lacob:  Methuen's  Monograph; 
Wiley;  $2.00. 

Electric  Transmission  Lines;  H.  H. 

SkUIing;  McGraw-HUI;  S6.S0. 
TeleTision  Principles;  R.  B.  Dome; 

McGraw-Hill;  $S.S0. 

Ultrasonics;  P.  Viqouieux;  Wiley; 
$4.00. 


...use  genuine 

allenOhead 

socket  screws  and  keys 


i.s  devoted  to  the  design  of  pulse  net-  i 
works  and  delay  lines.  The  fourth  j 
chapter,  on  linear  pulse  aiiiplifiers, 
discusses  various  wide-bnnd  ampli¬ 
fiers  including  the  tran.smission-line  | 
amplifier  and  the  cathode  follower,  j 
Chapter  5,  on  pul.se  shapers  and 
clamping  circuits,  covers  limiters,  ; 
clippers,  integrators,  differenti-  j 
ators,  shapers  and  d-c  restorers.  | 
Chapter  6,  on  pulse  generation,  is  j 
rather  short  for  a  very  important  ^ 
subject  in  pulse  techniques  but  all 
of  the  basic  types  are  covered. 

The  applications  and  practical  i 
uses  are  taken  up  in  chapter  7  on  | 
measurements  and  instruments,  8  ' 
on  pulse  communication  systems 
and  9  on  aerial  navigation  aids. 
These  are  each  about  20  pages  long,  i 
Also  included  are  three  appendices,  I 
one  on  the  complex  variable, 
another  on  the  pulse  response  of 

(continued  on  poge  286) 


Class  3  fit,  quality  controlled 
uniformity  and  strength,  wide 
range  of  standard  sixes. 


Sold  only  thru  leading 
INOUSTRtAl  DISTRIBUTORS 


ALLEN 


MANUFACTURING  COMPANY 
Hartford  7,  ConnoctUut,  U.  S.  A. 
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^OUT* 


2C<Ki 


.OOuMTt  Pit! 


I^GENERAL  RADIO  Company 


275  Ma»sochM««lt»  Av«nut,  Cambridg*  39,  Matio<hut«tt» 


920  S.  Michigan  Ace  .  cmkaoo  t  ■  1000  S.  Seuard  St 


RADIO-ACTIVE  MATERIALS 


RttHU*  Cwrtrtl:  4-petition  switch  gives  equilibrium  time 
from  I  second  to  3  minutes 

Ntwiy  Ol$l|Md  Pra-EinEllltr:  in  small  cylindrical  anodised 
aluminum  case;  easy  decontamination;  long  cable  may 
be  used;  case  equipped  with  tripod-type  mounting  thread 
(bench-top  mount  tn  photo  is  accessory  sold  separately) 

QlHChilf  CtrCttR  operates  with  self-quenching  or  non-self- 
quenching  counter  tubes 

GrMlI)  IncrMStE  Sinsitirlty:  counting  rate  meter  sensitivity 
increased  four-fold;  now  responds  to  ^i-volt  pulses 

Paul  JKk  TiriRluls  for  5  ma  pen  recorder  providing  con¬ 
tinuous  picture  of  what  happens  while  radio-active 
material  ts  being  monitored;  in  absence  of  operator  will 
indicate  spurious  activity 

Airal  MaRttir:  small,  built-in  loudspeaher^  with  volume 
control  for  aural  monitoring 

StakIbaE  Valta(a  aa  Caantar  Circalt,  continuously  variable 
from  400  to  2,000  indts  (also  available  at  terminals  at 
rear  of  panel),  with  auurate  voltage  indication 

WWa  Raaia:  5  to  20,000  counts  per  minute;  full-scale 
values  of  200,  600,  2,000,  6,000  and  20,000;  note  par¬ 
ticularly  2  ranges  per  decade;  meter  direct-reading  iw 
counts  per  minute  on  all  scales 

GaaE  Actaracr:  *  J%  of  full  scale  on  all  ranges 


Type  1500-B 
Counting  Roto  Meter 
$S40.00 


The  probe  is  provided  with  a  4-pin  socket  into  which  either  beu-  or  gamms  tubes 
may  be  inserted.  Counter  tubes  are  not  supplied  with  the  instrument  but  ate  available. 
The  G-R  Counting  Rate  Meter  has  the  same  rugged  mechanical  and  electrical  design 
and  manufacture  that  has  featured  ell  G-R  precision  electronic  laboratory  equipment 
since  1913. 
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Backtalk 


record... 


SHAFT  LOCKS 

In  addlfion  to  tho  original  No.  10060 
and  No.  10061  ''DESIGNED  FOR 
APniCATION"  shaft  locks,  wo  con 
also  furnish  such  vorlotions  os  tho 
No.  10062  ond  No.  10063  for  oosy 
thumb  oporotion  os  illustrotod  obovo. 
All  typos  oro  ovolloblo  in  bright 
nickol  finish  to  moot  Slgnol  Corps 
roguiromonts  or  block  oxido  to 
moot  Navy  spoclficotions. 


JAMES  MILLEN 
MFG.  CO.,  INC. 

MAIN  OrriCi  AND  FACTORY 

MALDEN 

MASSACHUSETTS 


This  department  is  oper* 
ated  as  an  open  forum 
where  our  readers  may 
discuss  problems  of  the 
electronics  industry  or 
comment  upon  articles 
which  ELECTRONICS 
has  published. 


Another  First 

Dear  Sms:  l 

The  author  of  the  article  “Possi-  i 
ble  Phototube”  which  was  published 
in  Electronics  (September,  1950,  i 
p  132),  certainly  overlooked  that 
this  same  photocell  was  already ! 
developed  and  built  in  the  Labo¬ 
ratories  of  Zeiss  Ikon  A.  G., 
Dresden,  Germany,  by  the  writer 
and  W.  Lang.  There  was  published 
an  article  describing  the  develop¬ 
ment  in  the  Zeitschrift  fiir  Instru- 
mentenkunde,  57  (1937,  p  249) 
with  the  title  “Uber  liehtelektrische 
Zellen  fUr  Messungen  im  sichtbaren 
Spektralberich"  (About  photoelec¬ 
tric  cells  for  measurements  in  the 
visible  spectrum). 

Dr.  Paul  Goruch 

MofikaueT  Oeb. 

USSR 


To  All  Tech  Reps  ! 

Dear  Sirs: 

A  comparatively  new  type  of  field 
engineering  has  come  into  existence 
as  a  result  of  the  growing  need  of 
the  U.  S.  Army  for  technical ' 
personnel  and  the  ever-increasing  I 
fiow  of  American  technical  equip¬ 
ment  to  friendly  nations  under  pro- , 
visions  of  various  mutual  defense  j 
treaties.  i 

In  the  latter  case,  because  of  the 
unfamiliarity  of  the  recipient  na¬ 
tions  with  American  types  of  elec¬ 
tronic  equipment,  methods  of  oper¬ 
ation,  preventative  maintenance 
techniques  and  methods  of  training, 
the  United  States  is  providing  field 
engineers  to  assist  in  the  instruc¬ 
tion  of  foreign  nations,  so  that 

(Continued  on  poge  300) 


reproduce... 

erase... 

with  these 

MAGNETIC 

HEADS 


e  Extremely  uniform 

e  Nonmicrophonic  and 
moistureproof 

e  Response  smooth  and  free 
of  discontinuities 

e  Permit  perfect  mounting 
of  adjacent  heads 


RECORDING  COMPONENTS 


of  practically  all  types  for  all 
purposes  with  reliable  charaaer- 
istics  are  what  have  made  Brush 
the  leader  for  more  than  ten  years. 


THE  BRUSH 
DEVELOPMENT 
COMPANY 

3405  RiRKINS  AVINUI 
ClIVILAND  14.  OHIO 


“Out  ” 

- - -'i  V.  - - ..."hM 


WITH 

Taylor  Laminated  Plastics 


Thli  Iwa-pwt  ra4l«  ln•■l•l•r  It  lyptcal  •! 
Taylw'i  aWlily  ••  laatt-prarfac*  atcarala  parts, 
lack  It  ttaaiparl  la  a  tiagit  aparallaa,  aaa  fraai 
Taylar  Valcaalsarl  llkra  mnd  tka  atkar  fraai 
Ora4a  XXXP«IO  Taylar  Pkaaal  llkra,  aatad  far 
Itt  kigk  dIalacMc  tiraagtk.  Wkatavar  caarkaa- 
liaa  af  guallHat  yaa  aiay  aaak,  It't  a  gaa4  kat 
Hial  aaa  af  Ika  aiaay  Taylar  grakat  caa  falftt 
yaar  ragalraaiaatt. 


is  to  design  your  product  or  part  with  a  material  that  offers 
a  combination  of  electrical,  mechanical  and  chemical  prop* 
erties  such  as  high  tensile,  flexural  and  impact  strength... 
resisunce  to  corrosion,  moisture  and  abrasion  . . .  attrac¬ 
tive  appearance  . . .  high  insulating  qualities  . . .  high 
speed  machineability  . . .  light  weight  with  great  strength 
and  many  other  desirable  characteristics— 


to  your  problem  is  Taylor  Laminated  Plastics.  As  insulat¬ 
ing  parts  and  structural  members,  Taylor  Vulcanized 
Fibre,  Phenol  Fibre  and  Combination  Materials,  available 
in  a  variety  of  grades,  offer  you  a  better,  cheaper  . . .  faster 
means  of  developing  a  better  product.  If  you  do  your  own 
fabricating,  Taylor  can  supply  you  with  sheets,  tubes,  rods 
and  rolls.  If  you  seek  a  source  of  supply  for  finished  parts, 
Taylor’s  completely  equipped  Fabricating  Department  is 
at  your  service. 


•f  Pli«fli»l  Pikr*  In  thnnt 

Inrniy  fnr  tlm  pmp—  •!  fnrniinf  In 

vnrinnt  tNn^t  by  bnntinf  nn4  fnmiinf  nfMrn- 
linns.  Tbit  Tnyinr  prn^ncl  mnlint  H  ^nttlbln  In 
Irnntfnrni  n  Hirt  tbnnl  Inin  nnn  wINi  rnlntivnly 
:4nnp  ^nwt  nn4  cnm|»nun4  cnrvnt,  wHfc  Uflln 
tncrillsn  In  Hin  slrnn^Hi  nf  mnlnrlnl. 


on  Taylor  Laminated  Plastics  and  their  application  is 
available.  If  you  have  a  design  problem  as  indicated  above, 
write  today  for  the  new  1951  Taylor  Laminated  Plastics 
Catalog.  If  possible,  state  your  problem.  Your  copy  will 
be  sent  you  promptly,  and  experienced  Taylor  Sales  Engi¬ 
neers  will  be  happy  to  consult  with  you  without  obligation. 


^  Tbe  new  1951  Taylor  Catalog  contains  complete 


specifications  and  description  of  Taylor  Lami¬ 
nated  Plastics.  See  for  yourself  how  you  can  make 
your  product  or  part  better  with  these  vers'-tHe 
Taylor  materials.  Write  today  for  Catalog  ES. 


Mar.  HMa  k.lf  •  cnhtry'.  ngwI.M.  1.  Ik. 
II.M  .f  I.mI.MmI  plmHct  glv.t  Taylw  fka  akga 
wkaaavar  Ikara’t  a  gr*Maai  lavatvlng  tka  kadga 
aad  fakrtcallaa  af  laailnolarf  gl**fi**-  Tkara  la 
praaHavHy  aa  IlnH  ta  Ika  vorlaty  af  tkagat  Ikaf 
may  ka  galclily,  accarataly  aa4  acaamUalty 
grarlaaarl  fram  Ikata  vartaHIa  malarlalt.  Cam- 
kialag  llgkl  walgkl  aiHl  graaf  tiraagik  wllk 
laaalatlag,  alacMcal  ar  Malaciric  gragartiaa  la 
M  kaarlra^  af  aggUaaNaat,  Taylar  lamlaalafi 
Plasllcs  aaa  kaig  yaa  graalaca  a  kaffar  gra4g<l. 


ELECTRONICS 


TUBES  AT  WORK  (continued  from  poge  t)t) 


to  moot  extreme  conditions 
of  heat,  shock,  vibration 

to  meet  the  unequivocal  specification 
of  absolute  dependability  at 
super-sonic  speeds 
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Write  for  Amphenol's  complete  catalog  .  .  .  and  ask 
lor  Amphenol's  Engineering  Newt,  to  keep  ahead 
of  latest  developments. 


^PHEN^ 
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^  The  resistor  R  is  made  equal  to  the 
known  resistance.  The  vertical  and 
horizontal  gains  are  adjusted  to 
I  give  the  same  deflection,  for  in- 
j  stance  2  inches  on  a  5-inch  crt. 

.  The  impedance  is  then  substituted 
!  for  the  known  resistor,  the  output 
'  of  the  oscillator  set  for  the  desired 
frequency  and  a  convenient  voltage 
output,  the  value  of  R  is  adjusted 
until  the  resulting  Lissajous  figure 
has  the  same  horizontal  and  verti¬ 
cal  deflections.  Then  the  absolute 
value  of  Z  =  R.  Power  factor, 
phase  angle,  or  resistive  and 
reactive  components  may  be  de¬ 
termined  from  the  shape  of  the 
Lissajous  ellipse.  The  phase  angle 
will  be  subject  to  some  error  if 
the  phase  shifts  in  the  vertical  and 
:  horizontal  amplifiers  differ.  If 
I  phase  angle  is  important,  care 
should  be  taken  to  make  the  ampli¬ 
fiers  as  nearly  identical  as  possible. 

The  order  of  magnitude  of  the 
power  factor  can  be  determined  at 
a  glance.  Phase  angles  close  to 
zero  will  give  a  narrow  ellipse,  zero 
power  factor  will  result  in  a  circle. 
Nonlinearity  of  any  appreciable 
magnitude  will  be  indicated  by  a 
nonelliptical  Lissajous  figure.  While 
I  this  procedure  is  hardly  suitable 
!  for  nonlinearity  or  distortion  mea- 
;  surement,  it  will  serve  to  indicate 
when  something  is  wrong  to  any 
appreciable  degree. 

One  precaution  should  be  pointed 
out.  The  oscillator  or  its  output 
amplifier  will  need  to  be  isolated  by 
a  suitable  transformer.  As  shown  • 

in  Fig.  1,  the  center  terminal  of  the 
“bridge”  is  connected  to  crt  ground 
and  this  must  not  be  a  ground 
j  common  to  the  oscillator.  , 

I  Ultrasonic  Soldering  Iron 

An  ultrasonic  soldering  iron  has 
been  developed  for  the  special  pur¬ 
pose  of  tinning  aluminum.  In  the 
•soldering  operation,  the  aluminum 
is  subjected  to  intense  ultrasonic 


FIG.  1 — Impodonco  moosutinq  circuit 


AMERICAN  PHENOLIC  CORPORATION 

1  830  South  54th  Avenue  •  Chicogo  50.  Illinois 


THArS  WHY  GRAY  CHOSE  SELETRONI 

There’s  no  room  in  The  Gray  Manufacturing  Company  desk 
model  Audograph*  Electronic  Sound  Writer  for  compo¬ 
nents  without  a  big  payload  factor. 

Gray  engineers  found  Seletron’s  tiny  new  selenium  rec¬ 
tifier  No.  16Y2  a  powerhouse  of  efficiency  for  all  its  half¬ 
inch' square  cell  size,  and  incorporated  it  into  the  Audo- 
graph’s  compact  design  ...  It  functions  direct  at  120  volts 
to  operate  the  back  spacer.  No.  16Y2  is  rated  at  130V  input, 
lOOV  output,  .050  output  amps.  Weighs  less  than  half 
an  ounce! 

Millions  of  dependable  Seletron  Selenium  Rectifiers  are 
in  service.  They  are  available  for  every  purpose  from  the 
miniatures  used  in  radio,  TV  and  other  electronic  circuits, 
all  the  way  up  to  the  giant  stack  assemblies  required  for 
heavy  industrial  purposes. 

Seletron  engineers  are  successful  in  solving  rectification 
problems.  Write  us  today  without  obligation  . .  .  And  have 
you  our  new  16  page  rectifier  guide  for  handy  reference? 
Please  request  Bulletin  104- D-8 

*Audo|r«ph  T.M.  of 


Seletron 
Rectifier 
16Y2  shown 
actual  size 


lUUU' 


SELETRON  DIVISION 

RADIO  RECEPTOR  COMPAIVY,  Inc. 

Sliiec  Im  JIaifl*  mrntl 

SALES  DEPARTMENT:  251  WEST  19TH  STREET,  NEW  YORK  11,  N.Y.  •  FACTORY;  84  NORTH  9TH  STREET,  BROOKLYN  11,  N.  Y. 

Sec  us  at  booth  S02 — Pocific  Electronic  Cihibit,  August  22-24 
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FOR  YOUR  PANEL 

A  NOVEL  and  UNIQUE  CIRCUIT  INDICATOR 

DESIGNED  FOR  NE-51  NEON  LAMP 
For  110  or  220  volt  circuits 

The  required  resistor  is 
an  integral  part  of  this  assembly 

-“bulMn." 

RUGGED  •DEPENDABLE 
LOW  IN  COST 


PATENTED:  No.  2,421,331 
Cof.  No.  321308-997 


WILL  TRY  A  SAMPLE? 

Writ*  on  your  company  l•tt•rh•ad.  We  will  act  at  one*. 
No  cfiorge,  of  course. 

S£ND  FOR  THi  192  PASS  HANDBOOK  OF  PHOT  U6HTS 

Among  our  thousands  of  Pilot  Light  Assemblies  there  is  on* 
which  will  fit  your  special  conditions.  Many  are  especially 
mod*  and  approved  for  military  use.  We  pride  ourselves 
on  prompt  deliveries— any  quantity. 

ASK  JOB  OUR  APPLICATION  CNBIMICRIHS  SCRVICC 

Foremost  Manufoelurer  of  Pitot  Lights 

Tii«l»lAL  LIGHT  COMPANY  of  AMERICA 

900  BROADWAY.  NEW  YORK  3.  N.  Y.  SPRING  7-1300 


PECIALTY 

OFFERS 


LAB-BILT  DRY  BATTERIES 
Standard  or  Custom-made 


SPECIALTY  BATTERY  COMPANY 

A  Subsidiary  of  fho  ffoy-O’Voc  Cam|iaiiy 

MADISON  10,  WISCo'nSIN 


2KW 

VACUUM  TUBE 
BOMBARDER 

OR 

INDUCTION 
HEATING  UNIT 


For  Only  $650. 


Never  before  o  value  like  this  new  2-KW 
bench  model  "Bomborder"  or  high  fre¬ 
quency  induction  beater  ...  for  saving 
time  and  money  in  surfoce  hardening, 
braiing,  soldering,  annealing  and  many 
other  heat  treating  operations. 

Simple  .  .  .  Eosy  to  Operate  .  .  . 
Economical  Standardization  of 
Unit  hUkes  This  New  Low  Price 
Possible. 

This  compact  induction  heater  saves 
space,  yet  performs  with  high  efficiency. 
Operates  from  220-volt  line.  Complete 
with  foot  switch  and  one  beating  coil  ! 
made  to  customer's  requirements.  Send 
samples  of  work  wanted.  We  will  ad¬ 
vise  time  cycle  required  for  your  par¬ 
ticular  job.  Cost,  complete,  only  $6S0  i 
Immediate  delivery  from  stock. 

Scientific  Electric  Electronic  Heaters  are 
made  in  the  following  ranges  of  Power; 
1-2-314  -5-714-10-1214-15-18-25-40  60 
80-100-250KW. 
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practical  imagination 


grafts  "  an  insulating  "skin"  on  metal 


Here  is  another  example  oi  the  practical  imagination  C-D  engineers  can  put  to 
work  to  solve  your  problems.  In  this  case  a  heavy  electrical  connector  had  to 
be  covered  with  a  safe,  efficient  insuiation.  The  material  best  suited  to  do  the 
job  was  C-D  Dilecto. 

The  next  requirement  was  to  make  this  insulation  an  integral  port  of  the 
whole  piece.  Here  is  where  practical  imagination  went  to  work.  The  solution 
was  to  laminate  and  mold  the  Dilecto  directly  on  the  metal  bar. 

When  you  have  a  problem  involving  plastics — whether  it  is  simple  or  com¬ 
plex — be  sure  to  check  with  C-D  engineers  for  a  practical,  unbiased  recom¬ 
mendation.  They  can  choose  the  material  best  suited  to  your  needs  from  a 
wide  range  of  grades  of  five  basic  plastics  to  give  you  any  combination  of 
mechanical,  electrical  or  chemical  characteristics.  A  call  to  your  nearest  C-D 
office  will  bring  you  this  kind  of  help  any  time — all  the  time. 


bttt«r 


\  ^  ,sb*‘***  DILSCTO  (I.*ain«l«d  ThmrvoMtking  PUatic) 

\  I  CELOBOM  (MoW«l  High.Sli.»glh  Pl«tlo) 

•  BIAMOMD  mss  (VulcuiMd  rifan) 

/  /  \  \  WlfCOm  (H— In  laprngaatnd  Flbra) 

MU  M1CABON9  (BoatUd  Mien  SpUmnon) 

BRANCH  OFFICES;  NEW  YORK  17  •  CLEVEUND  U  •  CHICAGO  11  •  SPARTANBURG.  S.  C.  •  SALES  OmCES  IN  PRINCIPAL  CITIEB. 

WEST  COAST  REPRESENTATIVE:  MARWOOD  LTD..  SAN  FRANCISCO  3  •  IN  CANADA;  DIAMOND  STATE  FnRE  CO.  OF  CANADA,  LTD.,  TORONTO  S 


Established  1895.  .  Manufacturers  of  Lamincted  Plashes  since  1911~\\  \\  \l,l,  I  ti  -  I  It  I  \  W  \  lU 
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ELECTRONIC  AND 
COMMUNICATION  RELAYS 


POLARIZING  nCKUP 
PICKUP  COIL 


NOOAL  aAMP 


MAGNETOSTRICTION 

ELEMENT 

diaphragm 


DRIVE 

COIL 


RESILIENT 

aAMP 


OUTPUT  FHOM 
AMP 


COUPLING 

BAR 


hUTiNG 

ELEMENT 


4N  approved  (3303*1) 


I  TUBES  AT  WORK 


(cAntinucd) 
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1 — Sketch  of  the  main  components 
of  the  ultrasonic  soldering  iron 


A-M  or  F-M  for  British 
'  VHF  Broadcasting 

By  Edmund  Updale 
London,  England 

Test  transmissions  have  been 
under  way  at  the  BBC  vhf  trans¬ 
mitting  station  at  Wrotham,  Kent, 
England,  for  some  time  to  deter¬ 
mine  whether  a-m  or  f-m  is  the  bet¬ 
ter  system  for  vhf  broadcasting; 


vibrations  as  molten  solder  is 
I  applied  to  it. 

I  A  drawing  of  the  essential  com- 
I  ponents  of  the  soldering  iron  is 
I  shown  in  Fig.  1.  The  heating  ele- 
j  ment  is  located  close  to  the  soldering 
'  bit  at  one  end  of  a  coupling  bar. 
The  laminated  magnetostriction 
element  is  silver  soldered  to  the 
other  end  of  the  same  coupling  bar. 
The  coupling  bar  itself  is  made  of 
a  material  having  a  low  thermal 
conductivity  to  minimize  heat  trans- 
fer,4and  it  forms  a  nodally  mounted 
half-wavelength  vibrator.  The 
driver  coil  assembly  and  the  mount¬ 
ing  clamps  are  designed  to  be  heat 
resistant. 

An  inexpensive  electronic  system 
is  used  with  the  soldering  iron  to 
keep  the  applied  frequency  the  same 
as  the  resonant  frequency  of  the 
vibrator.  The  vibrator  itself  is  in¬ 
cluded  in  the  oscillatory  system.  A 
pickup  coil  has  a  voltage  induced  in 
it  as  the  magnetostriction  element 
moves.  Output  from  the  pickup 
coil  is  amplified  and  fed  back  to  the 
driver  coil  to  move  the  vibrator. 
The  circulating  signal  is  then 
j  essentially  at  the  resonant  fre¬ 
quency  of  the  device. 

The  information  in  this  article 
was  abstracted  from  the  January 
1951  issue  of  the  Journal  of  the 
I  British  Institution  of  Radio  Engi- 
!  neers,  page  17. 


HI  NDREDS  of  thousands  of  R-B-M 
telephone  type  relays  saw  Govern¬ 
ment  service  in  World  War  II.  Now  most 
of  these  relays  are  available  in  hermet¬ 
ically  sealed  enclosures  designed  to  meet 
AN  specifications. 

R-B-M  hermetically  sealed  telephone 
type  relays  are  available  in  contact  forms 
up  to  and  including  4-pole,  double  throw, 
3  ampere,  38  Volts  D.  C.  construction. 
Also  10  ampere  rating  up  to  and  includ¬ 
ing  2-pole  double  throw  at  28  Volts  D.C. 
All  relays  available  with  approved  AN 
plug  connector,  or  with  solder  connections. 

What  is  YOUR  hermetically 
sealed  relay  requirement?  R-B-M  is  developing 
new  and  smaller  relays  to  meet  Armed  Services 
requirements.  Perhaps  one  of  these  will  solve 
your  problems.  Write  giving  complete  relay 
specifications,  application,  quantity  and  AN 
specifications  applying.  Address  Dept.  F-8. 


AN  opprovd  (3304*1) 


R-B-M  Productioo  and  Engi* 
neering  facilities  in  two  plants, 
located  in  different  states.  ( over 
a  quarter  million  square  feet), 
can  assist  you  in  the  develop¬ 
ment  and  production  of  special 
electro-magnetic  devices  for 
Armed  Services  application. 


division 

ESSEX  WIRE  CORP. 

^^t^ganspoH,  Indiana 


Du  Pont  "'Rulnn'' 


permits  smaller  cable  in 
RCA  Victor  TV  receiver; 
flame-resistance  increases 
safety 


This  high-voltage  DC  lead  wire  insulated  with  DuPont 
“Rulan”*  flame-retardant  plastic  is  a  space-saver  in 
RCA  Victor  television  receivers.  The  high  dielectric 
strength  of  “Rulan”  permits  a  thinner  insulating  jacket 
for  the  cable.  The  jacket  on  a  10,000-volt  lead  is  thin 
as  a  soda  straw! 

The  insulation  efficiency  of  “Rulan”  is  shown  by  its 
high  resistance  to  corona  in  these  TV  leads.  The  dielec¬ 
tric  constant  is  2.7  and  the  power  factor  is  0.002— 
both  constant  over  a  wide  range  of  firequencies.  “Rulan” 
is  non-tracking.  And— important  for  safety— “Rulan” 
is  flame-resistant  and  will  not  support  combustion. 


Skalch  (how*  high-veHog*  wir*  iniulcrtod  wHh 
"Rulan"  connodod  le  kinotcop*  In  RCA  Vidor 
rocoivor.  Exlrudod  InsutaNon  of  "Rulan"  It  only 
4S  mill  thick  for  10  kv,  67  milt  for  20  kv,  ond 
93  mll(  for  40  kv. 


Wire  manufactured  by 
Anaconda  Wire  £  Cabie  Company, 
New  York,  N.  Y. 


Polychemicals 


OEPARTMtNT 

PLASTICS  •  CHEMICALS 


You’ll  be  seeing  more  and  more  of  this  tough,  flex¬ 
ible  insulating  plastic.  “Rulan”  can  be  used  with  no 
sacrifice  of  eflSciency  at  temperatures  as  low  as  -76®  F. 
and  has  very  low  water-absorption  (only  0.02%  by 
A.S.T.M.  test).  Excellent  for  neon  sign  cable,  high- 
voltage  hook-up  wire,  multi-conductor  cable,  signal 
control  wire,  high-voltage  street-lighting  cable,  and 
many  other  applications  where  a  flame -resistant  in¬ 
sulation  is  needed. 

Because  “Rulan”  contains  no  plasticizer,  it  is  useful 
in  non-migrating  jackets.  It  can  be  extruded  onto  wire 
at  high  speeds  and  can  be  injection-molded. 

Demand  for  Du  Pont  “Rulan”  currently  exceeds 
supply.  However,  we  suggest  you  investigate  the  ver¬ 
satile  properties  of  “Rulan”  for  future  application.  For 
more  information  write:  •nwo* 

E.  I.  du  Pont  do  Nomour*  A  Co.  (Inc.), 
Polychomicolt  Dopf.,  Ditfricf  Officos: 

350  Fifth  Avonuo,  Now  York  1,  Now  Yorii 
7  S.  Doorbom  St.,  Chicago  3,  Illinois 
845  E.  60fh  Sf.,  Los  Angolos  1,  California 
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tor  Precision  Sound 
Measurements  and  High 
Quality  Sound  Recording 


ZOPHAR  MILLS  ,  INC 
112-130  26th  Street, 
Brooklyn  32,  N.  Y. 


1014  OAK  STREET 
ROSELLE  NEW  JERSEv 


WITH  YOUR 
PRESENT 
COIL-WINDING 
MACHINEI 


6650  South  Cictro  Avenue, Chicago  38,  111! 


OPHAR 


WAXES 

"COMPOUNDS 


Installation  oi  thsss  inexpsnsiv* 
PAMARCO  tensions  lowers  wind¬ 
ing  costs  because  each  machine 
will  accommodate  more  coils  at 
higher  winding  speeds.  In  addition 
to  increased  production,  PAMABCO 
tensions  raise  production  quality. 
Free-running  action  practically 
eliminates  wire  breakage  and 
shorted  turns.  Simple  thumb  screw 
setting  quickly  adjusts  ior  any  wire 
gouge.  No  tools  or  special  si^  are 
needed  for  operation.  For 
complete  data  call  or  write. 


Anti-Corona  high  heat-resistant  compounds  for 
Fly  Back  Transiormers. 

Waxes  and  compounds  from  100°  F  to  285°  F 
Melting  Points  ior  electrical,  radio,  television, 
and  electronic  components  of  all  types. 

Pioneers  in  hmgus-resistant  waxes. 


Oiu  efficient  and  experienced  laboratory  staff 
is  at  your  service. 
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The  Model  CVM  3153  is  the  newest  and  smallest 
member  of  the  complete  Kinney  Vacuum  Pump  family. 
Compare  it  with  any  other  mechanical  vacuum  pump 
in  its  class  for: 


FREE  AIR  DISPLACEMENT  (2  cu.  ft.  per  min.) 
POWER  (</4  HP  motor) 

ULTIMATE  LOW  ABSOLUTE  PRESSURE 

(0.1  micron  or  better) 
SIZE  (14>/4''  X  10>/4"  X  13</4"  high) 

WEIGHT  (only  70  lbs.  complete) 


Compare  its  quiet  operation,  its  ease  of  starting,  its 
sound  construction  .  .  .  and  you'll  see  why  Model 
CVM  3153  is  an  important  step  forward  in  vacuum 
processing. 


Wherever  small  size  and  big  performance  are  re¬ 
quired,  put  Kinney  Model  CVM  3153  to  work.  Use  it  in 
the  laboratory.  Use  it  in  full  scale  processing  installa¬ 
tions,  by  itself  or  as  a  backing  pump.  Use  it  in  per¬ 
manent  installations  or  as  a  portable  unit  for  on-the- 
spot  repair,  service,  or  test  work. 


There's  a  Kinney  Vacuum  Pump  for  every  service,  from 
the  big  Single  Stage  702  cu.  ft.  per  min.  AAodel  181420 
to  our  "New  Baby",  Model  3153.  KINNEY  AAANU- 
FACTURING  CO.,  3565  Washington  St.,  Boston  30, 
Mass.  Representatives  in  New  York,  Chicago,  Cleve¬ 
land,  Houston,  New  Orleans,  Philadelphia,  Los 
Angeles,  San  Francisco,  Seattle. 


Fortign  R«pr«t«nfotiv«t;  G«ntrQl  Engin««ring  Co.  (Rodcliffo) 
Ltd.,  Station  Works,  Rury  Rood,  Rodcliffo,  Lon<oshiro,  Englond  •  •  • 
Horrocks,  Roxburgh  Rty.,  Ltd.,  Molbourno,  C.  I.  Austrolio  .  •  • 
W.  S.  Thomas  &  toylor  Rty.,  Ltd.,  Johonnosburg,  Union  ol  South 
Africa  .  *  .  Novoloctric,  Ltd.,  Zurich,  Switzorland  ...  C.I.R.E., 
Piotza  Covour  25,  Romo,  Italy. 


.-  j  1 


Into  the  manufacture  of  every  Taylor  Custom  Built 
Tube  goes  an  extra  measure  of  careful  and  detailed 
consideration.  We  call  this  determination  of  trying  to 
do  every  job  just  a  little  better,  the  ’*TQS” — Taylor 
Quality  Standard.  It  takes  a  little  more  effort  this  way, 
but  after  all,  knowing  they’re  right  for  the  jobs  they 
have  to  do  is  what  counts  most  with  us  and  with  you. 

*  TRANSMITTING  ★  INDUSTRIAL 

*  RECTIFIER  ★  ELECTRONIC 

As  always,  Taylor  is  producing  tubas  of  superior  quality 
and  outstanding  performance.  The  Taylor  Representative 
nearest  you  is  ready  and  willing  to  discuss  your  particu¬ 
lar  requirements.  Call  on  him  for  information  any  time. 


TUBES  AT  WORK  (coittiniwd) 

the  equipment  used  for  the  tests  is 
described  in  the  following  para¬ 
graphs. 

The  f-m  transmitter  at  the  Brit¬ 
ish  station  has  a  power  of  25  kw 
and  operates  on  a  mean  carrier  fre¬ 
quency  of  91.4  me  with  a  maximum 
deviation  of  ±  75  kc.  The  f-m 
transmitter  incorporates  a  system 
in  which  a  quartz  crystal  oscillator 
is  connected  through  a  quarter- 
wave  network  to  a  balanced  modu¬ 
lator.  The  susceptance  of  the  bal¬ 
anced  modulator  varies  with  the 
modulating  signal  and,  in  turn, 
varies  the  frequency  generated  by 
the  crystal  oscillator. 

Output  from  the  crystal  modu¬ 
lator  is  passed  through  three  fre¬ 
quency-doubling  stages  and  one 
tripling  stage  to  produce  the  car¬ 
rier  frequency.  Following  the 
tripling  stage  are  six  stages  of  am¬ 
plification.  The  first  two  amplify¬ 
ing  stages  are  conventional  push- 
pull  stages  and  the  rest  are 
single-ended  grounded-grid  stages 
with  coaxial-line  tuning  elements. 
The  output  stage  consists  of  two 
tubes  in  parallel. 

The  a-m  transmitter  has  un¬ 
modulated  power  of  18  kw  and  op¬ 
erates  on  a  carrier  frequency  of 
93.8  me.  The  drive  equipment  and 
the  r-f  amplifiers  are  like  those  in 
I  the  f-m  transmitter  except  that  the 
I  balanced  modulator  is  made  inoper- 
'  ative.  The  a-f  modulator  has  four 
stages.  The  final  stage  consists  of 
two  tubes  operating  push-pull  to 


FIG.  1 — Tb«  Tbi  onlRima  and  part  oi 
tb«  triangular  support  most.  Tbo  an¬ 
tenna  is  shared  by  both  tbe  l-m  ond 
a-m  transmitters 
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MODUS  0  AND  I  HEIIFOTS 
Provid«  tKtrtm*  occurocy  of  control  ond  od> 
iwstmont,  with  9,000  oi>d  14,400  d09rt«$  of 
»hoft  rototion. 

D— 25  torn»,  234"  coil,  3-5'16"  dio.,  15  wottt 
^rtsiftioncts  from  100  to  750,000  t^mt. 
E-40  twrn$,  373"  coil,  3-5  16"  dio.,  20  wotH 
— rosifttoncts  from  200  ohms  to  ono  mogohm. 


«  t''*  ,*o  **"!  O  *''* 

co”®  we4  .»  oi**  ^r  hx 

,s I 


stoo 


MODELS  A,  i,  *  €  MELIFOfS 

A-IO  turn*,  46"  coil,  1-13  16"  dio.,  5  wottt— 

r*»iitonc«»  from  10  to  300,000  ohms. 

i— 15  turns,  140"  coil,  3*5/16"  dio.,  10  wotts 

—rosistoncos  from  50  to  500.000  ohms. 

C-3  turns,  13-1/2"  coil,  M3  16"  dio.,  3 
wotts~r«sistonc«s  from  5  to  50,000  ohms. 


#  # 

•  f 

MULTITA99ED  MODEL  ■  HELI90T  AND 
6- GANGED  TA99EO  MODEL  f 

This  Modol  B  Holipot  contoins  40  tops,  plocod 
os  ro<|uir»d  ot  spocifiod  points  on  coil.  Tl^  $!«• 
Gong  Modol  f  Potontiomotor  contains  19  oddi* 
tiortol  tops  on  tho  middio  two  soctions.  Such 
tops  pormit  uso  of  podding  rosistors  to  crooto 
dosir^  non-linoor  potontiomottr  functions,  with 
odvontego  of  floMibility,  in  thot  curvos  con  bo 
oltorod  os  roquirod. 


e*»* 


bo** 


o«" 


4.V>‘»V 


b'« 


4o« 


b\>«' 


bo" 


oO" 


Vo-* 


Vo»« 


-,e 


i»«o 


oo* 


bco*' 


099 


»»»o 


ii"“ 


MODELS  P,  O  AND  J  PtlCISION 
'  SINGLE-TURN  POTENTIOMEHRS 

Footuro  both  continuous  and  limited  mo- 
chonicol  rotation,  with  maximum  offoctivo 
oltctricol  rotation.  Vorsotility  of  designs  per¬ 
mit  o  wide  variety  of  special  features. 
9^3-5/16"  dia.,  5  watts,  electrical  rotation 
359*— resistances  10  to  100,000  ohms. 
6-1-5/16"  dio.,  2  watts,  electricol  rotation 
356*— resistonces  5  to  20,000  ohms. 

J— 2"  dio.,  5  watts,  electrical  rotation  357* 
—resistances  50  to  50,000  ohms. 


LABORATORY 

MODEL  HELIPOT  ✓ 

The  ideal  resistance  /f 
unit  for  use  in  loboro- 
tory  ond  experi-  r 

mentol  opplicotions.  g 

Also  helpful  jr 

broting  ond  checking  T 

test  equipment.  Com* 
bines  high  occurocy 
ond  wide  range  of  ' 

10-turn  HELIPOT  with 

precision  odiustobility  of  DUODIAl.  Avoil* 
oble  in  eight  stock  resistonce  volues  from 
100  to  100,000  ohms,  ond  other  volues  on 
Speciol  order. 


3-6ANGE0  MODEL  A  HELIPOT  AND 
DOUBLE  SHAFT  MODEL  C  HELIPOT 
All  HELIPOTS,  and  the  Model  F  Potentiometer, 
be  furnished  with  shoft  extensions  ond 
mounting  bushings  ot  eoch  end  to  fcKilitote 
coupling  to  other  equipnsent. 

The  Model  F,  ond  the  A,  B,  and  C  HELIPOTS 
multiple  ossemblies,  ganged 
_ _ ,  common  shafts,  for  the  con¬ 
trol  of  ossocioted  circuits. 


For  many  yean  The  Helvot  Corporation  has  been  a 
leader  in  the  development  of  advanced  types  of  potentiom¬ 
eters.  It  pioneered  the  helical  potentiometer-thc  potentiom¬ 
eter  now  so  widely  used  in  computer  circuits,  radar  equip¬ 
ment,  aviation  devices  and  other  military  and  industrial 
applications.  It  pioneered  the  Duodial*— the  tums-indicat- 
ing  dial  that  greatly  simplifies  the  control  of  muitiple-tum 
potentiometen  and  other  similar  devices.  And  it  has  also 
pioneered  in  the  development  of  many  other  unique  potenti- 
ometric  advancements  where  highest  skQl  coupled  with  ability 
to  mass-produce  to  close  tolerances  have  been  imperative. 


In  order  to  meet  rigid  government  specifications  on  these 
developments— and  at  the  same  time  produce  them  economi¬ 
cally— Hbupot*  has  perfected  unique  manufacturing  facilities, 
including  high  speed  machines  capable  of  winding  extreme 
lengths  of  resistance  eleinents  employing  wire  even  less  than 
.001”  diameter.  These  winding  machines  are  further  supple¬ 
mented  by  special  testing  facilities  and  potantiometer  “know¬ 
how’'  unsurpassed  in  the  industry. 


So  if  you  have  a  problem  requiring  precision  potentiom¬ 
eters  your  best  bet  b  to  bring  it  to  The  Heutot  Corporation, 
world’s  largest  manufacturer  of  such  equipment.  A  call  or 
letter  outlining  your  problem  will  receive  iromediate  attention! 


MOOIIS  ■  AND  W  OUOOIAIS 
Eoch  model  ovoiloble  in  stondord  turns-rotlof 
of  10,  15,  25  ond  40  to  1.  Inner  tcole  in* 
dicotes  ongulor  position  of  HELIFOT  sliding 
contcKt,  ond  outer  scole  the  helicol  turn  on 
which  it  is  located.  Con  be  driven  from  krkob 
or  shoft  end. 

R— 2"  diameter,  exclusive  of  index. 
W-4-3/4"  diometer,  exclusive  of  index.  Feo* 
tures  finger  hole  in  knob  to  speed  rotation. 


FOR  PRECISION 
POTENTIOMETERS 


come  to  1 1  I 

Helipot 

...world's  largest  manufacturer  of  such  equipment! 


*Trmd*  UoHu  MetOtrred 


i 


o 


COMPANY 

CARLISLE,  PENNSYLVANIA 


Attention:  ELECTRONIC  ENGINEERS 

Art  You  Lookint  For  A  Material  To  Completely 
Impregnate.  Mold,  and  Encapsulate  Electrical  Components? 


B*for«  Aft*. 

Acme  Star  Compound  withstands  rugged  humidity  and  thermal 
cycling,  as  well  as  salt  spray  tests. 

Millions  of  ACME-MOLD  coils  ore  in  service  and  now  Acme 
oilers  Star  Compound  for  yoiu  use. 

Write  today  for  further  detail* 


INSULATING  VARNISHES 
ACME-MOLD  COILS 


CRYSTAL 
.  TEMPERATURE 
CONTROL  COSTS . 


POPULAR 

NATIONAL  KNOBS 
Can  be  supplied  in  quantity  for  com¬ 
mercial  applications  in  special  colors 
and  with  special  calibrations.  Write 
for  drawings  and  prices. 


Now  you  can  forget  temperature 
control.  Juit  specify  Standard's 
Type  20  Crystal  Unit  for  your 
products. 

In  addition  to  lowering  power 
requirements  and  weight,  it  in¬ 
creases  compactness,  durability 
and  dependability.  Type  20  meets 
all  Government  specifications,  too. 

Discover  how  the  Standard  Type 
20  can  cut  costs  and  increase  sales 
for  you.  A  letter  will  bring  Engi¬ 
neering  data  and  complete  details 
by  return  mail. 


EXPORT  DIV.,  Dept.  E-851 
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FOR  ^CflCitdcijUc  ^CHtnol 


Th*  SCRIW  TERMINAL  The  Series  335  D.C.  (AN-3316-2)  Guardian  Relay  is  one  of  a  line  of  famout 

TYPE  CONTAINER  controls  which  distinguish  Guardian  Electric  as  a  dependable  supplier  to  th# 

Frovid^d  with  •ith^r 

back  or  bottom  mount-  U.  S.  Air  Force.  Hermetically  sealed  (AN-3312)  to  (MIL-5757)  speciiicationa> 

ing  br»ck0tB.  0«/ri>r 

typa  taca  piataa  pravant  OT  with  conventional  open  and  special  mountings,  Series  335-U.C.  offers  a  widt 

$hort  circuift  bmtw^en 

cabta  and  tarminai  luga  variety  of  aircraft  applications.  Built  to  rigorous  aviation  standards,  it  meet* 

Emay  mcc0»»  to  t0rmin0l 

for  circuit  rariaiona  ia  the  ANR-20-B  and  the  MIL-R-6106.  Generous  coil  winding  area  permits  single 

po»9ibl0  0inc0,  00  in  th0 

Lug  Haadar  Typa.  ra-  windings  up  to  15,000  ohms.  Parallel  and  double  windings  available. 

movmt  ot  th0  t0t0y  from 

th0  •QUipm*nf  M»*»inura  volU«e:  220  v.,  D.C.  Power  requirement:  Normal,  3H  watu.  Maa.  rceietance  standard 

partiVu/ar/x  widJ^mpph*  unit:  12,000  chma.  Applicable  to  time  delay  attract  up  to  .06  second  and  release  up  to  ,01  second, 

cafions  in  th0  mirersft  Cootoct  ratine:  H*  dia.  silver.  12  amps,  at  24  v..  D.C.  inductive  load.  Combinations  up  to  4 

induBtry  P.D.T.  with  12  amp.  contacts.  Bakelite  insulated,  tested  at  l.SOO  v.— 60  C. 


GUARDIAN'S  NEW  HERMETICALLY  SEALED  RELAY  CATALOG  IS  YOURS  FOR  THE  ASKING 


S«t!.i  »0A.C. 


S*r!.>  310  A.C.-31S  D.C  S.ri.i  330  A.C.  Strits  59$  D.C  $•'!••  «10  A.C.-01S  D.C. 

SUBMIT  YOUR  BLUEPRINTS  FOR  SPECIFIC  RECOMMENDATIONS-WRITE 


CHICAGO  12.  ILLINOIS 


1625-J  W.  WALNUT  STREET 
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from  America's 

Bounce  0^ 


MILO  RADIO 

has 

for  i 

★  PRODUCTION 

★  RESIARCH 

★  DMLOPMmT' 

★  PROCESSING 

★  CONTROL 


PURCHASING  'NJ' 
/  AGENTS!  X 
r  CHIEF  ENGINEERSI^ 
Sand  for  this 
FREE  MILO  CATALOGI 
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COMPLETE 
ASSORTMENT 
of  All 

STANDARD  TYPES 
-IN  STOCK! 


I 


CONSOLIDATE  YOUR  PURCHASES 
for  ELECTRONIC  PARTS  and  TUBES 
with  a  Single  Dependable  Source  of  Supply^^ 


ULTRA 

1  FAST 

^0^  SERVICE 

★ 

TELETYPE 

NY1*I839 


&  ELECTRONICS  CORP. 

I  200  GREENWICH  STREET,  NEW  YORK  7,  N.  Y  •  Tel  BEekman  3-2980 

Cable  Address.  MILOIECTRO  •  The  ONE  Source  for  ALL  your  electronic  needs. 


TUBES  AT  WORK  (continued) 

modulate  the  output  of  the  trans¬ 
mitter. 

A  concentric  feeder  connects  the 
output  of  each  transmitter  to  a 
change-over  switch  via  a  filter  for 
minimizing  harmonic  radiation. 
From  the  change-over  switches,  the 
transmitter  outputs  are  connected 
by  concentric  feeders  to  a  combin¬ 
ing  filter  which  prevents  power 
from  being  fed  from  one  transmit¬ 
ter  to  the  other.  The  filter  consists 
of  sections  of  concentric  line  and 
both  the  f-m  and  a-m  signals  from 
the  filter  are  carried  up  the  mast  to 
the  slot  antenna  system  by  a  single 
concentric  feeder. 

The  antenna  mast  is  made  up  of. 
a  lattice  steel  support  mast,  360 
feet  high,  on  which  is  mounted  the 
cylindrical  section,  110  feet  long 
and  6i  feet  in  diameter,  as  shown 
in  Fig.  1.  The  cylindrical  section 
with  slots  in  its  surface  forms  the 
vhf  antenna. 

The  antenna  system  is  common 
to  both  transmitters  and  radiates 
horizontally  polarized  waves.  The 
cylindrical  section  has  32  slots  ar¬ 
ranged  in  eight  tiers  with  the  four 
slots  in  each  tier  spaced  at  90  de¬ 
grees.  Each  slot  is  8  feet  high  and 
1  foot  wide  and  is  screened  with  a 
backing  of  horizontal  bars  one 
above  the  other  at  one-foot  inter¬ 
vals. 


Eleclronir  Shuttle^ 

Bonding  Technique 

Ele:ctronic  dielectric  heating  tech¬ 
niques  have  been  adapted  to 
shuttle  bonding  to  improve  the 
quality  of  the  bond  between  the 
dogwood  or  persimmon  wood  used 
for  the  shuttle  itself  and  the  hard 
fiber  sheet  surfacing  material  used 
to  give  the  shuttle  longer  life. 

An  r-f  generator  is  used  for 
heating  together  with  an  automatic 
hydraulic  press  to  give  uniform 


Weaving  uhutlle  bonded  by  stray  iield 
dielealr'.c  heating 


In  one  respect  at  least,  Delco  Radio  is  like  our  fine- 
feathered  friend,  the  ostrich  .  .  .  too  conspicuous 
to  be  overlooked.  You  see,  Delco  radios  are  in  use 
everywhere  today  ...  in  countless  thousands  of 
passenger  cars,  trucks,  buses  and  other  vehicles. 

Yes,  the  same  assembly  lines  that  turned  out  vast 
quantities  of  radio  and  electronic  equipment  in 
World  War  II  are  now  producing  for  peace  at  an 
even  greater  rate  .  .  .  nearly  2,000,000  radio  sets 
in  1950  alone! 

Our  object  in  telling  you  this.’  It’s  simply  to  let 
you  know  that  Delco  Radio  is  better  equipped 
than  ever  to  produce  for  America's  armed  forces. 
Our  special  talents,  rich  experience  and  broad 
facilities  are  now,  as  always,  at  Uncle  Sam’s  dis¬ 
posal.  Delco  Radio  Division  is  reporting  for  duty! 


Delco  Radio 


DIVISION,  GENERAL  MOTORS  CORPORATION 
KOKOMO,  INDIANA 
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bringing  YOUR  MOTORS 

I  I  to  market  I  I  ^ 
is  a  full  time  job  for ...  electronics 

If  Hi*  abov*  heoHlin*  said  your  motors  instoad  of  your  motors,  it  would  bo 
accoptod  without  quostion  and  without  much  intorost  bocauso  ELEC* 

TRONICS  is  gonorolly  rocognizod  as  tho  foromost  salos  modium  for  motors. 

Not  so  well  known,  however,  is  the  scope  of  ELECTRONICS'  iniluence  on 
motor  marketing.  Nor  is  the  Impact  that  the  science  of  electronics  has  had  on 
the  mcmulacture  cmd  marketing  of  motors  generally  realized,  although  35  of 
the  nation's  75  small  motor  makers  ore  advertisers  in  ELECTRONICS.  Little 
known  also  are  the  mcmy  new  control  applications  motors  have  found  in 
electronics  and  the  new  kinds  of  instrument-type  motors  that  hove  been  devel¬ 
oped  for  use  in  modem  electronic  systems . . .  particulcnrly  those  for  military, 
industrial  cmd  aviation  use.  Motors  are  still  usually  thought  of  as  simple  electric 
power  sources. 

In  electronics,  motors  cmd  meters  have  a  good  deal  more  in  common  them 
a  surface  similcoity  in  spelling.  Working  together,  they  are  bringing  into  being 
that  new  industrial  revolution  . . .  all-automatic  control.  With  them,  modem 
industrial  instrumentation  is  going  from  simple  indication  of  the  mechanical 
meter  kind  to  combined  indication-cmd-control.  To  bridge  the  gap  between  the 
old,  visual  indication  meters  cmd  modem  complete  machine  control,  the  science 
of  electronics  uses  motors. 

Motors  in  electronic  circuits  cem  both  meter  and  translate  meter  indications 
into  electrical  signals  that  trigger  control  mechcmisnis.  It  is  this  constemtiy 
developing,  revolutionary  relationship  and  interchemge  between  meters  and 
motors  that  is  making  ELECTRONICS  the  most  effective  medium  of  all  for 
motor,  as  well  os  meter,  selling. 


12  REGUUR  ISSUES 

liiOOlyttH  latMl  tacb- 
nical  liif.iiiiollen,  0.- 
lifii  on*  yroOiKl  Mw» 


lectronics 


A  McCrow-HHI  rvbliiiition  •  330  WkI  42nd  St..  Now  York  II,  KT. 


ANNUAl  lUYtK’ _ 

•woplylno  all  benk  pnd- 


act  caarc*  anO  lack* 


alcal  coacifyinf  Ool* 
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THf  DIREQ  ROUTE  TO 


A  $2^ W.000  NIARKn  PUQ 


For  what  kinds  of  motors  is  electronics  the  best  sales  medium? 


ELECTRONICS  it  the  quickest,  surest  and  most  preferred  tales  medium  for  motors  like 
those  illustrated  and  for  most  fractional  horsepower  motors.  A  good  rule  to  go  by  is: 
The  smaller  the  horsepower,  the  better  the  electronic  market.  Induction  and  syn¬ 
chronous  motors,  induction  generators,  synchros,  motor  generators,  phase  shifters, 
permanent  magnet  generators,  tachometer  generators  and  hysteresis  motors  are  some 
examples  of  the  types  of  “motors"  for  which  electronics  offers  a  big  market. 


How  big  is  this  electronic  motor  market? 


and  the  important  question:  How  to  get  YOUR  MOTORS  used  in  electronics? 


Atofof  pAoft  cmttrt^tjr  ai 
JColf««oii  Cfpf  fi«ii 

StfbcKftorir  •! 

Sfwdfrf  C«tl  frWtKft  C«.  Ik. 


For  the  types  of  motors  illustrated  above,  one  of 
the  outstanding  motor  manufacturers  estimates  that 
"upwards  of  230,000  such  devices  will  be  used  during 
19M  and  their  total  value  will  be  in  excess  of 
$15,000,000." 


ELECTRONICS'  Research  Department  estimates, 
on  the  basis  of  post  years'  markets,  that  the  entire 
1951  electronics  motor  market  will  be  in  excess 
of  one  hundred  and  twenty  five  million  doUars-at- 
factory. 


Where  will  all  these  motors  be  used? 


A  great  many  will  be  used  in  electronic  war  gear 
this  year.  The  rest  will  be  used  in  electronics  through¬ 
out  industry  in  the  same  proportion  as  ELECTRONICS, 
the  magazine,  is  read  throughout  industry.  It's  a  sim¬ 
ple  little  trick  called  self-leveling  circulation ...  in  ev¬ 


ery  field  of  industry  the  circulation  of  ELECTRONICS 
increases  in  direct  ratio  to  the  OTOwth  of  the  use  of 
electronics  in  that  field.  ELECTRCSnICS  is  everywhere 
in  industry  where  electronics  is  used  and  where  there 
is  a  market  for  electronic  and  allied  products. 


The  answer  to  that  is:  Get  them  designed-in  by 
selling  the  design  engineers  on  the  advantages  of 
your  motors.  Exactly  like  all  other  components,  ma¬ 
terials  and  allied  products  used  in  electronics,  every 
motor  used  is  designed-in  and  specified  by  the  elec¬ 


tronic  design  engineers  who  are,  almost  without  ex¬ 
ception,  subscribers  to,  or  readers  of  ELECTRONICS 
...  for  whom  its  advertising  pages  ore  the  chief,  often 
the  only  source  of  electronic  engineering  information 
on  motors. 


That's  your  answer  —  ELECTRONICS  advertising,  your  key  to  spedoliied  nMtor  sales  throughout  Industry 


makes  fibres  work  for  industry 


Teit  operation  oi  ihuttle-bondinq  preii 


pressure  on  both  the  straight  and 
curved  portions  of  the  shuttle  face. 
This  method  produces  a  uniform 
bond  along  the  length  of  the  shuttle. 

The  new  Westinghouse  technique 
uses  what  is  known  as  stray-field 
heating  with  electrodes  embedded 
in  rubber  on  the  surface  of  thick 
rubber  dies  to  heat  the  glue  line  for 
the  purpose  of  polymerizing  the 
thermosetting  plastic  glue  used. 

The  r-f  generator  supplies  di¬ 
electric  heat  at  a  frequency  of  about 
13.6  me.  A  standard  steel  die  set 
used  in  a  hydraulic  arbor  press 
makes  up  the  upper  and  lower 
platens  on  which  are  mounted  the 
electrodes  and  rubber  dies. 

The  final  design  uses  solid  rod- 
type  electrodes  running  transverse 
to  the  shuttle.  The  rods  are  flex¬ 
ible  enough  to  conform  to  the  con¬ 
tours  of  tapered  shuttles  and  heavy 
enough  not  to  bend  over  the  edge 
of  the  shuttle  when  pressure  is 
applied. 

A  special  rubber  mat  made  of 
pure  gum  rubber  completely  en¬ 
closes  the  electrodes.  Wedges  placed 
between  the  rubber  dies  and  press 
platens  allow  uniform  pressure  on 
tapered  ends.  One  set  of  electrodes 
and  one  press  may  be  used  to  bond 
all  size  shuttles. 


MOSINEE  plants  fibres 
for  industry 


In  Mosinee  Industrial  Forests,  seedlings  by 
the  thousands  are  being  planted  annually  to 
replace  the  trees  used  for  products  of  indus¬ 
try,  assuring  future  supply  of  fibres  vital  to 
many  products. 

Also,  on  privately-owned  acreage,  Mosinee 
supplies  the  seedlings  and  know-how  to  con¬ 
vert  otherwise  waste  land  to  fibre-producing 
forests  for  the  future. 

This  reforestation  is  the  first  step  in  the 
process  of  making  Mosinee  Fibres  that 
work  for  industry. 


MOSINEE  PAPER  MILLS  CO 

MOSINEE,  WISCONSIN 


An  Automatic  Time 
Announcer 

Supplying  op  time  announcements 
over  telephone  lines  has  been  a 
service  of  telephone  companies  for 
many  years.  The  time-announcing 
equipment  to  be  described  is  one 
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Multiply  your  present  communication  fadli* 
ties,  realize  new  economies,  and  make  sure  of 
the  greatest  possibilities  for  future  expansion, 
by  insisting  on  a  MOTOROLA,  superior-engi* 
neered  Microwave  System. 

With  the  most  private-owned  microwave  mile* 
age  now  in  operation.  Motorola  offers  you  the 
benefit  of  EXPERIENCE,  plus  many  immedi¬ 
ate  and  practical  advantages. 


Sfi 


9k 


Operating  in  the  proven  6000  Me.  frequency 
band,  Motorola  Microwave  provides  maximum 
effective  power  gain.  The  superior  frequency- 
division  multiplexing  system  provides  optimum 
reliability.  All  your  electronic  equipment  is  at 
ground  level  for  fast,  precision  maintenance. 


0n« 


Microwove 


System 


Does 


This 


and 


More 


(•Utyp# 


CMfrM 


•VMrvitery 


niiMt 


Installations 


Amnoirtlcsl  Mi*  iKwpwataa 

Slot*  •!  CalKaraia 

Pan  Aimrlcan  Pfpallnn  C#. 

Shall  PIpallna 

Ponhomlla  iattam  Pt^lina  Ca. 

Taxat  llllnola  Nolmal  Oat  Pl^lina  Co. 
Mid-Vallty  Plpalln#  Ca. 

■roiot  Mvof  lloclric  Tronioilultn 
Coapofottva 
aiy  oi  Doytan,  OMa 
Mlchtfon  Slola  PoUca 


World  loodoft  in  PM  I-tyoy  radio  coninwnitodtno 


Motorola  Microwave  is  the  super  communication  "pack  horse"  of  complete  round- 
the-clock  reliability.  Cross-town  or  cross-country,  office  to  plant — to  branch— to 
mobile  crews,  it  provides  multi-channel  facilities  for  voice  circuits,  supervisory 
control  networks,  telemeter,  and  teletype,  2-way  radio  tie-in,  with  innumerable 
additional  combinations  for  automatit^ly  and  simultaneously  operating  your 
entire  system.  Motorola  Microwave  means  efficient,  economical  pointrlo-point 
communication. 


COMMUNICATIONS  AND 
EiEcraoNics  division 


4S4S  Augusta  Blvd.,  Chicago  51,  Illinois 
S-woy  aiaMi  •  partabla  •  mips  wavs  •  coniof  and  control  •  toporvisory  control  ogulpniaat 
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The  ONLY  counter 
with  All  these  feotures! 


•  COUNTS  AT  RATES  UP  TO 

60,000  PER  MINUTE 

•  ABSOLUTE  ACCURACY 


•  INSTANTANEOUS  AUTOMATIC  RESET 


•  NO  MOVmC  PARTS, 


•  SIMPLE  DIAL  SELECTION  OF  COUNT 


POTTER 

INSTRUMENT  CO 


I  V- — ^  HY  airpax 

CHOPPERS  ARE  AX  ESTARLISHED 
STANDARD  FOR  THE  IX'DCSTRYI 


HIGH  SPEED  ELECTRONIC 


For  thoM  opplicolioni: 

•  AUTOMATIC  MACMIHC  CONTIOl 

•  FAaAOlHO  IT  FIEDETHMINCD  COUNT 

•  IINIAI  MEASUIEMINTI 

•  FtEQUENCY  MEASUIEMENTS 

•  TIME  INTERVAl  CONTMl, 


AIRPAX  A580 

400  CYCLE  CHOPPERS 


Modiilotln9  mlnut*  DC  pot«ntiolt,  Hiit  chopper  combines  ropged 
action  with  sensitivity  ond  precision  tor  delicate  servo  applications. 


Middle  River 


vheck  your  filter  probUnns  at  Lciikiirt.  1^‘nkiirt  combines 
filter  know-how— gained  from  years  of  earrier  engineer¬ 
ing— with  the  most  modern  facilities  for  molding  precision 

magnetic  parts,  wind- 
ing  toroids  in  a  wide 
range  of  sizes  and 
*y  sealing  assemhlies  for 

maximum  life. 

Small-sized  herm<‘t- 
ieally-sealed 
t rated  contains  two 
filters:  a  low-pass  and 
9HWmii|EM|  a  hand-pass,  designed 


Potter  Predetermined  Electronic 
Counters  extend  the  field  of  auto¬ 
matic  counting  and  control  far 
beyond  the  scope  and  capabilities  of 
existing  mechanical  and  electrome¬ 
chanical  devices.  There  are  no  mov¬ 
ing  parts,  therefore,  wear,  slippage 
and  inertial  effects  are  eliminated. 

Although  the  standard  models 
count  at  rates  up  to  60,000  per  min¬ 
ute,  counters  capable  of  counting  at 
higher  rates  are  available. 

A  complete  line  of  photoelectric 
and  electromagnetic  detectors,  for 
counting  any  material  or  action,  can 
be  supplied. 

The  instruments  are  easily  applied 
to  any  problem  requiring  the  precise 
measurement  or  control  of  QUAN¬ 
TITY,  LENGTH,  TIME,  FRE¬ 
QUENCY,  REVOLUTION  or  CAM 
SEQUENCE.  Absolute  accuracy  of 
count  is  guaranteed. 

Write  today  lor  an  accurate  ap¬ 
praisal  of  your  problem  to  Dept.  6-C. 


Its  CUTTER  MILL  RD.,  GREAT  NECK,  NEW  YORK 


Visit  us  at  booth  SI2 — Pacific  Elocttoiiic  Exhibit 
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MITCHELL-RAND 


Electrical 

Insulation  Headquarters 


The  fiberglass  polyester  laminate  that  provides 
greater  insulation  protection  per  dollar  cost 

CLASTIC  Laminates  ar«  made  by  combining  glass  fibers  with  alkyd  base  polyester  resins 
. . .  the  resultant  laminate,  combining  the  best  electrical  and  physical  features  of  both,  is 
an  insulating  material  significantly  superior  in  heat,  arc  and  moisture  resistance;  fleKural, 
impact  and  tensile  strength . . .  also  it  is  tough,  rigid  ond  dimensionally  stable.  CLASTIC 
Laminates  are  easy  to  fabricate;  they  punch  and  shear  without  requiring  pre-heating. 


CLASTIC  Laminates  are  available  in  six  grades 
to  meet  oil  known  insulation  requirements; 


Distinctly  superior  to  cotton  fabric  re- 
■  I  I  ■  I  H  phenolic  laminates  and  similar 

materials,  yet  competitive  in  price 

Similar  to  Clastic  MM  but  made  with 
a  resin  of  greater  strength  and  flame 
resistance;  well  suited  to  resist  pound- 
ing,  required  in  driving  slot  wedges 

»  ■■  ■  I  I  ■  M  Premium  grade,  much  greater  strength 
than  either  MM  or  GF;  45.000  psi  at 
1S0°C  after  200  hours,  requires  sharp 
carbide  tools  in  fabricating. 

rTVTTTTS  Similar  to  GW  but  uses  unidirectional 
glass  cloth  for  maximum  tensile 
strength  in  one  direction  (70,000  psil. 

[H  f  .l-i  i  [4  Tough,  semi-rigid  sheet  stock  available 
in  .038"  nominal  thickness  only;  well 
suited  to  cold  shearing  and  punching. 


Tough  and  thin;  will  crease  without 
serious  loss  in  dielectric  (500-700 
V/M);  shearing  and  handling  qualities 
far  superior  to  mica  glass  materials; 
will  not  puff  or  distort  regardless  of 
long  storage  under  heat  or' humidity; 
standard  thicknesses  .015"  and  .020" 


MiCHANICAl  AND 
EllCTRICAL  PROPERTIES 


GRADE  1 

■call 

GW  1 

^  23,100 

34,000 

53,300 

m  1.07 

2.14 

3.31 

&  13.5 

19.2 

25.0 

m  11,100 

17,300 

44,500 

m  33,500 

53,100 

57,500 

m  90 

90 

90 

m  1.59 

1.51 

1.75 

W 

.36 

.61 

m  150 

60 

130 

^  300 

280 

210 

m  4.3 

4.1 

5.4 

m 

3.4 

11.2 

_ _ 

^  35,300 

32,200 

45,000 

25.2 

22.0 

7  325 

315 

200 

^  1.32 

.61 

3.15 

GRADE  B  INSULATION  FOR  THE  PRICE  OF  GRADE  A 
IMPACT  STRENGTH 
ARC  RESISTANCE 
HEAT  RESISTANCE 
DIMENSIONAL  STABILITY 
MOISTURE  RESISTANCE 


GREATER 


tVt 


UN  r 


MOLDED  CLASTIC  parts.  Grade  MG.  are  available  to 
specification. 

Special  CLASTIC  for  particular  requirements  will  be 
developed  on  request. 

Information  detailing  the  superiority  of  CLASTIC 
with  grade  C  phenolics  and  melamine  G5  laminates 
IS  available  . . .  Write  for  CLASTIC  bulletin  MR;  also 
lor  free  test  samples-they'll  be  sent  upon  written 
request. 


Writ*  hr  CLASTIC  bulhtin  MR;  also  hr  frtt  t*st  samphs 


A  PARTIAL  LIST  OF  M-R  PRODUCTS;  FIBERGIAS  VARNISHED  TUBING.  TAPE  AND  CLOTH  •  INSULATING  PAPERS 
AND  twines  ■  CABLE  FILLING  AND  POTHEAO  COMPOUNDS  ■  FRICTION  TAPE  AND  SPLICE  ■  TRANSFORMER, COM 
POUNDS  •  FIBERCLAS  SATURATED  SLEEVING  ■  ASBESTOS  SLEEVING  AND  TAPE  ■  VARNISHED  CAMBRIC  CLOTH  AND 
TAPE  •  MICA  PLATE.  TAPE,  PAPER,  CLOTH,  TUBIIvG  •  FIBERGLAS  BRAIDED  SLEEVING  •  COTTON  TAPES,  WEBBINGS  AND 
SLEEVINGS  •  IMPREGNATED  VARNISH  TUBING  •  INSULATING  VARNISHES  Of  ALL  TYPES  •  EXTRUDED  PLASTK  TUBING 
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TUBES  AT  WORK 


(cMtiiiued) 


Space  Savers 
for  Mobile  Uses 


Here’s  a  control  that  saves 
both  space  and  weight^yet  handles  plenty  of 
wattage  for  television  receivers  as  well  as  for  most 
mobile  and  aircraft  radio  uses. 

You  can  get  Stackpole  LR  controls  with  or  without 
SP-ST  or  DP-ST  line  switches  and  in  dual  con¬ 
centric  arrangements.  The  wattage  rating  is  con¬ 
servative  and  these  sturdy  little  units  have  proved 
their  dependability  on  dozens  of  jobs  formerly 
handled  by  materially  larger  controls. 

Data  bulletin  covering  the  complete  line  of  Stack- 
pole  controls  on  request. 

Btetronic  Components  Division 

STACKPOLE  CARBON  COMPANY 

Sf.  Moryt,  Pa. 


device  capable  of  providing  this 
service  automatically. 

The  equipment  manufactured  by 
the  Automatic  Electric  Company 
was  designed  with  three  require¬ 
ments  in  mind:  verbal  announce¬ 
ments  should  be  used  rather  than 
signals,  the  recording  medium 
should  be  continuous  with  no 
switching  interruptions  and  the 
equipment  should  be  simple  to 
operate  so  that  announcements 
could  be  recorded  easily  and  inex¬ 
pensively. 

In  the  equipment  shown  in  Fig. 
1,  a  2,700-foot  length  of  magnetic 
tape  made  of  cellulose  acetate  with 
an  iron-oxide  coating  passes  be¬ 
tween  two  standard  16-mm  film 
reels,  lOi  inches  in  diameter.  Three 
separate  sound  channels  are  re¬ 
corded  on  the  tape,  two  for  time 
announcements  and  the  third  for 
synchronization. 

The  entire  2,700  feet  of  tape  are 
used  by  one  channel  for  providing 
time  announcements  for  six  hours. 
At  the  end  of  this  period,  the  tape 
direction  is  reversed  and  the  pickup 
circuit  is  switched  to  the  second 
!  channel.  The  second  channel  is 


nXED  AND  VARIABLE  CARBON  RESISTORS  •  IRON  CORES  •  CERAMAG* 
NON  METALUC  CORES  •  MOLDED  COIL  FORMS  •  MOLDED  CAPAOTORS 
INEXPENSIVE  UNE  AND  SUDE  SWITCHES 


FIG.  1 — Baot  view  oi  Ih*  automatic  tiino 
announcer.  Topo-rool  drlTO  motorB  aro 
TUlblo  at  top  and  powor  lupply  ond 
omplUior  cboMls  noar  contor 
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•  High  Speed  Movies  of  Mechanical  Action' 
and  Oscillograph  Traces  Combined  on  One  Film! 


These  engineers  are  seeing  for  the 
first  time  what  actually  happens  at 
the  “break”  of  o  mercury  switch. 


EASTMAN  KODAK  COMPANY,  Industrial  Photographic  Division,  Rochostor  4,  N.  Y.  ^ 


High  Speed  Movies 

...  a  function  of  photography 


The  Kodak  High  Speed  Camera  can  now 
be  supplied  with  a  special  feature  which 
permits  the  recording  of  cathode-ray  os¬ 
cillograph  traces  through  the  back  of  the 
film.  This  makes  possible  high  speed 
motion  pictures  of  mechanical  aaion 
with  its  electrical  aspeas  simultaneously 
superimposed  o»  the  same  16mm  film. 
When  projected  at  normal  speed,  you 
get  a  complete  picture  of  combined  me¬ 
chanical  and  electrical  action  slowed 
down  as  much  as  200  times. 


This  basic  improvement  has  countless 
new  applications  for  solving'design,  pro- 
duaion,  and  product  performance  prob¬ 
lems  through  high  speed  movies,  panic- 
ularly  those  involving  electrical  equip¬ 
ment. 'Since  an  argon  lamp  times  the  film 
travel,  extremely  accurate  analysis  is  pos¬ 
sible.  This  unique  tool  may  be  the  answer 
for  which  you  have  been  looking.  Further 
information  and  a  copy  of  the  booklet 
“Magnifying  Time”  will  gladly  be  sent 
on  request. 


Tho  Kodoscopo  Sixlo«n-10R  Projector ...  To  show  your  high 
speed  movies  so  that  you  can  study  the  critical  phases  of  action,  this 
moderately  priced  projector  is  equipped  with  a  remote-control 
push  button  for  reversing  film  direction  over  and  over  again.  Its 
2-inch  //1.6  lens  and  7S0-watt  lamp  (replaceable  by  a  1000-watt 
lamp  if  needed)  assure  bright  screen  illumination,  sharp  from 
edge  to  edge.  Important  details  stand  out  clearly,  even  if  exposure 
conditions  have  not  been  optimum. 


I 


says  this  manufacturer  about 


IWiMant  Machln*  A  Tool  Co.,  Omaha, 
Nabv  writM. The  ziP-ORiP*  Self-Locking 
Set  Screw  eliminates  use  of  nut,  and  spot 
facing.  Not  one  has  worked  loose  on  3000 
I  pumps  built  and  in  use  now  about  one  year.” 
Send  for  FREI  Domenstraler  that  Shows 
You  Why... over  126  Manufacturers  j 
adopted  zip-crip*  Self-Locking  Set  Screws  I 
in  one  year’s  time. 

With  your  zip-crip*  Action  Demonstrator 
we'll  also  send  you  illustrated  Data  Sheet  I 


ai^  offer  of  Engineering  Test  Samples  to 
wt  set  screw  application  conditions  that 
have  been  puzzlmg  you. 


Ftodittc 
M«k«ri  of 


ws  f 

470  Msis  SI.  Isrtlstt,  IS  (Ckks|s  wbvib)  ^ 


PHYSICISTS 


Steatite 

for  EliaRONIC 
Applications 


You  can  specify  LOUTHAN  low-loss  Sceatite 
products  with  complete  confidence  in  the  high 
quality  and  dimensional  accuracy  of  the  parts.  Made 
to  exacting  sundards,  Louthan  Steatite  insulations 
have  the  mechanical  and  electrical  characteristics 
needed  for  elecuonics  applications  and  other  elec¬ 
trical  service.  They  are  formed  to  meet  your  needs 
and  made  to  close  tolerances.  Surfaces  are  smooth, 
hard,  clean  and  non-absorbent. 

Write  for  Catalog  49-E,  describing  Louthan 
Insulations. 


THE  LOUTHAN  MANUFACTURING  COMPANY 

A  SubMdiary  of  Harbt^on  Woffcer  Re^rocfones  Co. 

EAST  LIVERPOOL,  OHIO 

R«pr^»rrtotivei  H  B  Zf>ig«*r  New  York  \7.  N  Y  Glenn  Oorner  Compony.  Chigogo  6,  I 


^nHE  Aorophyaics  &  Atomic  Enorgy 

Rosoorch  Division  oi  North  Amorl- 
can  Aviation.  Inc.  oUars  unporollolad 
opportunitlos  in  Rosoorch.  Dovolopmont. 
Dosiqn  and  Toot  work  in  tho  Bolda  oi 
Long  Rango  Guidod  MUalloo.  Automotic 
Flight  ond  Flro  Control  Equipmont  ond 
Atomic  Enorgy.  WoU^iualUlod  ongl- 
noora,  doaignors  and  phyaldata  nrgontly 
nooded  for  all  pbosoa  oi  work  in 

Suporoonlc  Aorodynomies. 

Proliminary  Doaign  A  Analyala. 

Eloctronica, 

Eloctro-Moehonical  Dovicoo. 

Instrumontatlon. 

Flight  Tool 

Navigation  Equipmont. 

Controla. 

Sorvoa, 

Rockot  Motors. 

Propulaion  Syatoma. 

Tbormodynamica. 

Aiilromo  Doaign. 

Stroaa  &  Structuroa. 


Salarioa  Commonauroto  with 
training  &  axporionco. 

Excollont  working  conditiona. 
Finoat  iacllitiaa  and  oquipmont. 
Outatanding  opportuniUoa 
for  advancomont. 

Write  now  —  Givo  comploto  roatUBo  oi 
education,  background  ond  axporionco 


PERSONNEL  DEPT. 
AEROPHYSICS  t  ATOMIC  ENERGY 
RESEARCH  DIVISION 

NORTH  AMERICAN  AVIATION 

INC. 

12214  LAKEWOOD  BLVD. 
DOWNEY,  CALIFORNIA 
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so  SAR  SHIS  VtAR  . .  W/JtWB SfSTtUSittvt aYio 

^250,000  in  PRODUCT  WIRING  COSTS 


OV£/l 


FOR  MANUFACTURERS  OF  ELECTRICAL 
AND  ELECTRONIC  EQUIPMENT 

While  Maintaining 

Uncompromising  Wiring  Integrity  —  Custom  Quality  — 
Through  Unique  Engineering  and  Mass  Production  Techniques* 


How  is  Cost  Reduction  Attained? 

•  1.  UNILECTRIC  WIRING  SYSTEMS  are  de¬ 
signed  especially  to  simplify  product  assembly, 
reduce  production  time  and  put  your  in-plant 
labor  to  more  effective  use. 

2.  UNILECTRIC'S  large-volume  use  of  materials 
(100,000,000  feet  of  wire  in  1950)  affords 
price  sasings  unavailable  to  individual  manu¬ 
facturers  using  smaller  quantities. 

3.  Modern  high  speed,  automatic  equipment  and 
UNILECTRIC-designed  assembly  machines 
proside  substantial  production  cost  savings. 

4.  Constant  improvement  in  production  meth¬ 
ods  and  skills  —  the  result  of  specialized  pro¬ 
duction  engineering  —  assures  steadily  de¬ 
creasing  costs. 

5.  UNILECTRIC  has  developed  new  components 
which  simplify  wiring  assembly  and  field  ser¬ 
vicing,  and  result  in  cost  reduction. 


How  is  Wiring  Integrity  — 

Custom  Quaiity  —  Maintained? 

UNILECTRIC  Wiring  Systems  give  you  a//  these 
factors  necessary  for  complete  W^iri»g  Integrity. 

1.  Specialized  wiring  engineering  experience 
that  assures  most  efficient  circuit  design. 

2*  Selection  of  components  that  best  meet  over¬ 
all  application  requirements. 

3<  Analysis  of  components  to  establish  indi¬ 
vidual  adequacy  without  waste. 

4. '  Mass  production  techniques  that  assure  qual¬ 

ity  control  on  hundreds  of  production  se¬ 
quences  simultaneously. 

5.  Meticulous  care  in  each  assembly  operation. 

6*  Supervision  by  personnel  with  wiring  know¬ 
how. 

7*  Inspection  and  re-inspection. 

S«  Guaranteed  workmanship  anJ  materials. 


COST  REDUCTION  and  WIRING  INTEGRITY  are  inherent  in  UNILECTRIC’S 
WIRING  KNOW-HOW.  They  result  from  nine  years  of  constantly  serving  hundreds 
of  leading  manufacturers  of  electrical  and  electronic  equipment  .  .  .  and  extensive 
current  and  Vi'orld  War  II  experience  producing  wiring  systems  for  RADAR,  RADIO, 
TANKS,  FIRE  CONTROL  MECHANISMS,  MOTORCYCLES,  INSTRUMENTS 
and  other  Armed  Forces  equipment. 


*  Savings  for  individual  customers  depend  on  volume.  Actual  customer  reports 
available  on  request.  If  your  Defense  or  Civilian  Products  require  wiring  of  any 
kind,  your  costs  can  be  reduced.  Write  for  details  today. 


IMTF:I)  mam  FACIT  KINf.  I't  SKKMCK  CO..  115  ^OI  III  (.III  STRFK  I .  Mll.Vl  \l  KKK  I.  W  l>. 
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LITTLE  LAMPLIGHTER 
PACKS  BIG  WALLOP 


wHh  help  of  Ward  Loonord’s 
"Mighty  MMgat" 

The  “lamp-lighter”  is  an  automatic  photo-electric  con¬ 
trol  for  street  lights. 

The  "mighty  midget”  is  a  Ward  Leonard  heavy-duty 
midget  relay. 

The  control  manufacturer  had  space  limitations,  but 
needed  high  current  capacity.  The  relay  has  high  capacity 
and  is  small. 

Customer  reports  "excellent  results— no  sacrifice  in 
performance  due  to  smaller  size”.* 

That’s  Ward  Leonard  “result-engineering” — problems 
turned  into  perfect  performance  by  the  proper  selection 
or  adaption  of  electric  controls.  Write  for  relay  catalog. 
WARD  LEONARD  ELECTRIC  CO.,  31  South  Street,  Mount 
Vernon,  N.  Y.  Offices  in  principal  cities  of  U.  S.  and 
Canada. 

*Tabet  Maoufaauring  Co.,  Norfolk,  Va. 


WARD  LEONARD 

ELECTRIC  COMPANY 

R  €HufC-  E  Siw  ttIZ 

BfSISIORS  .  .  RtlAYS  .  CONTROl  DIVICfS 


recorded  in  the  reverse  direction 
and  provides  time  announcements 
for  the  next  six  hours. 

The  time  tape  supplied  for  the 
automatic  time  announcer  is  repro¬ 
duced  from  a  master  tape.  From 
the  master  tape,  any  number  of 
copies  may  be  made. 

Approximately  three  seconds 
after  the  time  announcement  is 
made,  the  tone  signal  is  heard.  An¬ 
nouncements  are  made  every  fifteen 
seconds  and  each  one  is  continuous. 

Commercial  announcements  may 
be  provided  by  a  loop  recorder  which 
transmits  from  a  length  of  mag¬ 
netic  tape  mounted  on  the  rim  of 
a  drum  approximately  ten  inches 
in  diameter. 

.A  synchronous  master  clock  con¬ 
trols  the  operation  of  the  time  an¬ 
nouncer  and  employs  eleven  cams  to 
perform  all  the  required  functions. 

A  block  diagram  of  the  time  an¬ 
nouncer  is  .shown  in  Fig.  2.  Audio 
output  is  about  ten  watts  which  is 
sufficient  to  take  care  of  at  least  50 
trunks  simultaneously  without  an 
appreciable  decrease  in  volume. 

This  material  was  ab.stracted 
from  an  article,  “The  Automatic 
Time  Announcer”,  by  E.  S.  Peter¬ 
son  which  appeared  on  page  148  of 
The  Ardomatic  Electric  Technical 
Journal  for  January  1951.  . 


Circuit  Printers  for  Flat 
and  Cylindrical  Surfaces 

Two  SEMIAXJTOMATIC  machines  for 
printing  electronic  circuits,  one  for 
flat  surfaces  and  the  other  for 
cylindrical  surfaces,  have  recently 
been  developed  at  NBS. 

In  the  flat-plate  printer,  a  turn¬ 
table  accepts  the  unprinted  plate  at 
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Newt  of  General  Electric  Laminated  Plastics  that  can  be  of  importaike  to  your  business. 


Manufacture  of  G-E  laminates  takes  place  at  new,  ultra-modern  Coshocton.  Ohio, 
plant.  I  1.1  I  -Air-conditioned  storage  for  treated  material  helps  assure  uniform 
laminating.  KICill  I  -Tube-winding  machine  rolls  laminated  tubing,  applying  heat 
and  pressure  at  same  time. 


G-E  Laminates  for  Refrigerators 

Laminated  plastics  for  refrigerator  inner-doors  are 
preformed  by  G.E.  and  supplied  to  many  major 
manufacturers.  Advantages  of  this  use  of  G-E 
laminates  over  metal  materials  mean  better  insula¬ 
tion,  less  condensation,  improved  finish,  rustless¬ 
ness,  reduced  weight,  elimination  of  denting.  Ltwk 
into  tsf-E  molded  laminates  for  your  products! 
Complete  Line  of  G-E  Laminates 

General  Electric  produces  a  complete  line  of  lami¬ 
nated  plastics— either  molded  or  in  forms  of  sheets, 
tubes  and  rods,  with  cloth,  paper,  glass  fabric  or 
special  bases— for  a  wide  variety  of  applications. 
(Also,  look  to  General  Electric  for  silicone  insula¬ 
tion,  insulating  varnishes,  sealing  and  filling  com- 
pounds,  mica  insulation,  varnished  cloth  and  tape.) 


EXCEPTIONAL  CHEMICAL  RESISTANCE 
IS  FEATURE  OF  NEW  G-E  LAMINATE 


Wherever  corrosive  chemicals  are  handled,  it’s 
worth  considering  equipment  fabricated  from  a 
new  phenolic  (plastics)  laminate  recently  an¬ 
nounced  by  General  Electric. 

Designated  G-E  2016,  the  new  material  is 
available  in  sheets  and  tubes.  Important  advan¬ 
tages  for  a  wide  range  of  industrial  applica¬ 
tions  are  exceptional  chemical  resistance, 
mechanical  toughness,  resistance  to  repeated 
impacts. 

G-E  2016  is  produced  with  canvas  base  ma¬ 
terial.  Investigate  its  cost-saving  possibilities  in 
pipe  lines,  for  fabricating  plating  tanks,  dye 
vats,  for  structural  work— where  extra  strength 
and  chemical  resistance  are  most  important. 
Write  Section  Y-4,  Chemical  Division,  General 
Electric  Company,  Pittsfield,  Massachusetts. 


I  «w****7*^cq*  t«*“'**'*"*  ^ 


piaau*** 


GENERAL  ^ELECTRIC 
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“TTcc  BIRTCHER  ^oifioiatcot 


For  0 

Thermosetting  Plastic 
I  with ... 

h  ■ 


-AAABWWV 


Stable,  dependable  resistors  made  in  sizes  4rom  one  inch  to  IS’/t 
^  inches  long.  Power  Rating  I  watt  to  90  watts.  Resistance  values 
to  100.000  megohms.  Designed  for  easy  mounting  on  a  panel  or 
stand-off  insulator.  Can  be  assembled  to  make  tapped  combine* 
tions.  Matched  pair  resistors  with  2%  accuracy  available  for  high 
voltage  instrumentation,  rpc  High  VoitMg0  R#SfStorS  are  used 
in  quantity  by  leading  Manufacturers.  Instrument  Makers,  Universi* 
ties  and  Laboratories. 


ALSO  MANUFACTURERS  OF  HIGH  QUALITY  PRECISION  WIRE  WOUND  RESISTORS.  HIGH 
FREQUENCY  RESISTORS  AND  HIGH  MEGOHM  RESISTORS.  WRITE  TODAY  FOR  CATALOG. 


RESISTANCE  PRODUCTS  CO. 

714  RACE  STREET  •  HARRISBURG  2.  PA. 


BIRTCHER  TUBE  CLAMP 
MINIATURE  TUBES 


POSITIVE  PROTECTION 
AGAINST  LATERAL  AND 
VERTICAL  SHOCK! 


1 2  The  New  Birtcher  Type  2  Tube 

r  Clamp  holds  miniature  tubes  in  their 

Ijb  sockets  under  the  most  demanding 

I  conditions  of  vibration,  impact  and 

climate.  Made  of  stainless  steel  and 
I  weighing  less  than  Vz  ounce,  this 

B  clamp  for  miniature  tubes  is 

I  ;  ^B  E  1^0  ^PP^y>  effect.  The  base 

keyed  to  the  chassis  by  a  single 
machine  screw  or  rivet... saving  time 
assembly  and  preventing  rotation. 
There  are  no  separate  parts  to  drop 
'  .  loss  during  assembly  or  during 

“s®-  Birtcher  Tube  Clamp  Type  2  is 

•ill  one  piece  .mJ  requires  no  welding,  hr.izing  or  soldering  at  any  point. 

If  you  use  miniature  tubes,  protect  them  against  lateral  and  vertical  shock 
with  the  Birtcher  Tube  Clamp  (Type  2).  Write  for  sample  and  literature. 

Builder  of  millions  of  stainless  steel  Locking  Type  Tube  Clamps  for  hundreds 
of  electronic  manufacturers. 


laboratorips,  inr. 


OlE AN.  n£W  YORK 


f  lonts  in  Oleon,  N.  Y.  and  Smethport,  Po. 
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expanded  tKOVVCnOS 

HIGH 


ococ 

0006 


...  same 


It  seemed  that  orders  for  ^  Aerocom  equipment 
would  have  to  be  delayed  for  about  six  months  — 
because  of  a  greatly  increased  volume  of  orders. 

But  —  Aerocom  was  able  to  expand  plant 
facilities  and  production  so  that,  now,  some 
equipment  is  available  with  only  small  delays. 

Despite  the  pressure  for  new  equipment, 
corners  will  not  be  cut .  .  .  Aerocom  quality  will 
be  maintained. 

SEACON 

Pockog*  50  or  100  wott 
trontmittor 


COM 


AERONAUTICAL  COMMUNICATIONS  EQUIPMENT,  INC 
3090  Douglas  Road,  Miami  33,  Florida 
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TUBES  AT  WORK 


(continued) 


BALLANTINE 

STILL  THE  FINEST 

in 

ELECTRONIC  VOLTMETERS 


Ballantine  pioneered  circuitry  and  manufacturing 
integrity  assures  the  maximum  in 

SENSITIVITY  •  ACCURACY  •  STABILITY 


Circuit  prinitr  ior  flat  (uriacM.  Th* 
curamic  plat*  b*ing  loadad  on  the  turn¬ 
table  (leit)  will  be  carried  to  the  rear 
oi  the  machine  where  a  ellTer  circuit 
pattern  will  be  impretied  on  it.  The 
printed  plat*  will  then  be  corrled  to 
th*  unloading  pocition  (right)  where  it 
will  be  flipped  into  th*  dlschorg*  chut* 


•  All  models  have  a  single  easy- 
to-read  logarithmic  voltage 
scale  and  a  uniform  DB  scale. 


•  The  logarithmic  scale  assures 
the  same  accuracy  at  all 
points  on  the  scale. 


a  loading  position,  carries  it  to  a 
printing  position,  then  carries  the 
printed  plate  to  an  unloading  posi¬ 
tion,  where  it  is  automatically 
flipped  into  a  chute. 

In  regular  operation,  three  plates 
are  processed  simultaneously.  While 
the  first  plate  is  unloaded,  the 
second  is  printed,  and  the  third  is 
loaded.  The  turntable  stops  while 
the  operations  are  performed,  then 
advances  the  plates  one-third  of  a 
revolution,  stops  again,  and  so  forth. 
The  usual  production  rate,  about 
1,000  plates  per  hour,  can  be  in¬ 
creased  to  1,500  per  hour  without 
loss  of  printing  quality  but  at  the 
expense  of  excessive  wear  and  tear 
on  the  machine. 

As  the  turntable  advances  the 
plates  from  position  to  position, 
they  rest  on  rectangular  platens 
about  3  by  4  inches  in  size.  The 
flat  platens  are  normally  flu.sh  with 
the  turntable.  When  a  plate-carry¬ 
ing  platen  reaches  the  printing  posi¬ 
tion,  the  platen  rises  and  presses 
the  plate  against  the  underside  of 
the  printing  screen,  which  occupies 
a  fixed  horizontal  position.  While 
the  plate  is  held  against  the  screen, 
a  rubber  squeegee  is  automatically 
moved  over  the  top  surface  of  the 
printing  screen,  forcing  conducting 
paint  through  the  screen  onto  the 
plate  in  the  desired  pattern.  The 
platen  is  then  lowered  to  its  original 
position  and  is  advanced  by  the 
turntable  another  third  of  a  revolu¬ 
tion  to  the  unloading  position.  Here 
the  platen  is  tilted,  and  the  printed 


Multipliers,  decade  amplifiers 
and  shunts  also  available  to 
extend  range  and  usefulness 
of  voltmeters. 


*  Each  model  may  also  be  used 
as  a  wide-band  amplifier. 


VOlTAOt  RANOE 


1/2  m«g.  ihwnt«d 
by  30  mmfdft. 


1  miilivoH  to 
100  veHi 


2  mogs.  ihuntod  by 
6  rnmfdt.  on  high 
r  ongoft  and  1 5  nHnf  d». 
I  on  low  rongos 


302  B 
Bottory 
Opofotod ' 


3%  oMopt  3%  for 
froqwonciot  undor 
100  eyctot  ond  ovor 
3  mogacycio*  ond 
for  vottogo*  ovnr  1 
voN 


1  miHivolt  to  100 
voht  oxcopt  bolow 
5  K  C  whoro  max. 
rongo  is  1  vo  H 


30  cyclos  to 
5.5  mogocyctoi 


Moosurot  p#ok  voU 
tfot  of  polios  as 
short  oi  3  micro* 
locondiwitho  ropo* 
tition  rato  os  low  os 
20  por  soc.  Also 
moosurot  pook  voU 
VOS  for  sino  wovot 
from  10  to  150.000 
cpv 


1  millivolt  to  1000 
voHs  Peok  to  Pook 


sino  wovos 
pulsos 


100  microvolts  to 
100  volts 


310A 


For  Jurther  information,  write  for  catalog. 


100  FANNY  ROAD.  BOONTON,  NEW  JERSEY 
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CIRCUIT  breakers 


HEINEMANN  "SAFELET* 
contQining  Auxiliory 
Circuit  Bruakur 


The  HEINEMANN  fu//y  Magnetic 
CIRCUIT  BREAKER  shown  above  is 
absolutely  dependable  at  all  times, 
regardless  of  surrounding  tempera¬ 
tures.  As  demanded  in  this  installa- 
tioiiftliebreakertrips/NSTANTLY  on 
OTerkod  (where  needed,  a  magnetic- 
hydiMflkTime  Delay  can  be  furnished 
to  refold  tr4>ping  for  a  predetermined 
time).  Rototion  of  the  high  speed 
fatcA  eeieoses  ^tacts  which  are  un¬ 
der  hedvy  ^^|K||riMnire,  while  mag- 
netic  bloweR^|^M|||^eK  instant  arc 
interruptioirl' 


Utad  It  iherl  laaqlha  a<  drop  wira,  this  macUna  mokas 

oaiQBa  oaa  ai  *a  HEINDIANM  FaBr  Mopnalie  CnCUTT  UEAKER. 
WIm«  lha  anM  la  doaad  end  lha  Maparatura  laochaa  ttia  Tnlcoaixiaq 
Iwpl,  m  diif  wHili  locotad  la  lha  lowar  aald  doaaa  oad  thiowi 
brio  dM  eheall  a  nililoapi.  whldi  la  la  porallal  with  lha  haolan. 
Ihia  ladacttaa  la  taaMoaoa  lacraaaas  lha  eunaal  ae  Ihol  II  aseaada 
lha  mad  aalaa  al  dw  ebeaM  hiaokar.  Tha  Halaamaan  braakar  lhan 
opaaa.  paiMBaadr  diamanarla  lha  canaat  lo  lha  alaaMnls.  oad 
artapalikaa  a  cad  Uphl  which  la  oaad  lo  TlaoaUy  ladlcola  lha  haot 
partod.  Tha  aMpaade  hcookar,  which  la  aquippad  wllh  anaUlocT 
caaloda  Ihaa  CB.Itaa  m  a  aiapla  pola — doubla  ihrow  awHch,  traaaiara 
lha  eanoal  la  lha  ttawr  which  Ihronqh  a  raior  oparataa  a  whila  Uphl 
ihot  raaicdaa  Idaailnnlad  ier  lha  aalica  enra  partod.  Al  lha  aad  oi  lha 


Bulletins  3200^  ehd  1010 
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HIGH  POWER 
FLEXIB  LE 


^Milijiiililiiiiliiiiilidii^^B 

BJiCOnziEglPyri 

iiiliiBiiiMMiiiiiiMiiMiiiiiBDMcgtiiigfgpgg 

wtiftti 

r*tBgni,H.n.jtiriy?i 

TRANSRADIO  LTD  BamEEaiaEa 


PHOTOCELL 

CABLE 


■  ISA  CAOMWIlt  MOAO  I.OHPOM  <W7  IMCIXMD 

C/>MIS  TIH/tiPAO  ioneoi» 


■  lllf.  I  Pr*cUion  universal  section  boards  have  met  with  enthusiastic 
l|kw/i  I  approval.  Engineers.  Laboratory  Technicians,  and  Designers  find 
I  I^Wvi  I  it  invaluable  as  a  low  cost  aid  in  development  and  prototype  work. 

■  l^fA  I  Available  in  4  widths,  each  board  has  5  sections,  each  with  10 
1 1 I  terminals  and  4  mounting  holes.  One  or  more  sections  can  be  easily 

separated  to  suit  a  particular  lob.  PMP  oilers  a  choice  ol  2  termined 
types:  No.  100  (Double  Turret)  or  No.  400  (Tubular  Turret).  Also  choice  of  boord 
materiol:  LE  or  XXX  phenolic.  XXX  phenolic  as  board  material  has  found  wide 
acceptonce  and  use  in  high  frequency  applicotlons. 


On«  of  various  f\  |  ')  * 
coils  that  go 

into  making  communicotions 
equipment  is  shown  below.  This 
ocetote  interleave  coil  is  mode 
from  fine  wire,  and  the  ocetote 
film  interleoved  with  the  winding 
provides  o  high  dielectric  between 
winding  loyers.  Rigid 
V  quolity  control,  ot  Coto, 

^  ossures  perfect  opera- 

\\  *'o" 


SECTION  SCORING 


Th*  iUuatralion  clearly  ihows 
the  ease  with  which  one  or  more 
ot  the  live  sections  oi  the  PMP 
Universal  Board  may  be  used. 
Scorinq  is  deep  enough  to  make 
a  clean  break  but  not  too  deep 
to  remain  rigid  it  all  iive  are 
used. 


s  lltUlwlOli  IlHnillw nuts  Many  items  in  the  Electronic  Hardware 
field,  such  os  handles,  ferrules,  thumb  screws,  stand^rffs,  etc.,  are  kept  in  stock. 
Many  years  of  experience  in  all  types  of  metal  fabrication,  enables  PMP  to 
offer  manufacturers  a  specialized  service  in  the  designing  and  production  oi 
custom  components. 


Stoneham  80,  Massachusetts 


a  if*  spaced  ai^icuiated 

R.F.  CABLES  asS^ 


When  you  need  electrical  coils, 
why  not  take  advantage  of  34 
years  of  experience,  engineering 
competence,  and  modern  produc¬ 
tion  facilities.  Coto  coils  are  built 
for  you,  to  your  specifications. 


U'bUIL  UU.inc 

SPECIAIISTS  SINC  19  17 
65  PAVILION  AVE 
PROVIDENCE  5.  RI 
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LOOKING 

HIGH 


^^'^•'For  high  dielectric  strength 

For  high  volume  and  surface  resistivity 
For  high  dielectric  constant 

For  low  loss  factor 
For  low  power  factor 
^'"For  low  cost 


AND  LOW 


N 


look  to  Corning  for  ALL  your 
electronic  gloss  requirements 


Literally  hundreds  of  glasses  with  widely  varying 
electrical  characteristics  are  available  at  Q>rning 
— glasses  that  meet  almost  every  electrical  require¬ 
ment.  In  V.H.F.  and  U.H.F.  applications,  where 
miniaturization  and  low  loss  pose  difficult  prob¬ 
lems,  one  of  Coming's  glasses  often  proves  the 
answer.  And  glasses  can  be  obtained  with  high 
physical  and  thermal  shock  resistance,  and  ex¬ 
cellent  sealing  properties,  when  these  character¬ 
istics  are  needed. 

While  Corning  manufactures  much  standard 


electronic  glassware,  such  as  electronic  tube 
blanks,  television  tube  blanks,  sealing  beads,  and 
glass  tubing,  our  engineers  are  ready  to  work 
with  you  on  special  requirements.  In  the  hands 
of  Corning  technicians,  glass  can  be  made  in  a 
surprising  variety  of  complicated  shapes,  often 
to  extremely  close  tolerances.  Their  technical 
know-how,  years  of  practical  experience,  and 
complete  research  and  engineering  facilities  are 
available  to  help  solve  your  problems.  Let  us 
know  what  you  have  in  mind! 


CORNING  GLASS  WO  R  K  S,  C  O  R  N  I  N  G,  N.  Y. 


ELECTRONIC  SALES  DEPARTMENT  —  ELECTRICAL  PRODUCTS  DIVISION 


1851  *  100  YEARS  OF  MAKING  GLASS  BETTER  AND  MORE  USEFUL-1951 
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Circuit  printer  ior  cylindrical  luriacei. 
A  linqle  forward-and-back  itroke  ol 
the  control  lever  (left)  putt  the  machine 
through  an  entire  printing  operation 
and  drops  oil  the  printed  cylinder 


. /OVOLOAD  TRIP 
^  UOHT  DOTY 


^HERMHICAUY 


SEAUD 


RELAYS 


^MWOn  UTCHINO 


. /RADIO  AND  MOH 
^  VOITAOE 


as  specified 


./MOTOR  nARTINO 
^  RRAY 


I  TUBES  AT  WORK  (continued' 

plate  slides  into  the  discharKe  chute. 

The  flat-surface  printer  i.s  at  pre- 
i  sent  loaded  by  hand,  one  plate  at  a 
time,  as  the  turntable  moves  the 
!  three  platens  past  the  loadinir  posi¬ 
tion.  Otherwise  the  process,  In- 
cludiiiR  the  flippinj;  of  the  printed 
'  plates  into  the  dischar^re  chute,  is 
I  entirely  automatic. 

I  Cylindriral-Sitrfnrc  I'rivter 

The  cylindrical-surface  printer 
was  developed  for  the  printinjf  of 
cylindrical  ceramic  forms  le.ss  than 
0.5  inch  in  diameter.  Such  small 
ceramic  cylinders  are  usually  out 
of  round  and  present  a  much  more 
difficult  printintt  problem  than 
I  larger,  more  perfect  forms. 

The  cylindrical-surface  printer  is 
loaded  manually  by  slipping  the 
cylinder  to  be  printed  over  a  man- 
drel.  A  single  stroke  of  a  hand- 
operated  control  lever  then  puts  the 
machine  through  the  entire  print¬ 
ing  cycle  and  operates  a  relea.se 
mechanism  which  drops  off  the 
printed  cylinder. 

This  printer  differs  from  a  con¬ 
ventional  printer  in  that  the  .squee- 
I  gee  remains  stationary.  As  the 
!  control  lever  is  brought  forward, 
the  mandrel,  bearing  the  cylinder 
I  to  be  printed,  ri.ses  to  meet  the 
stenciled  screen.  Simultaneou.sly 
the  squeegee,  which  is  directly  above 
'  the  mandrel,  drops  to  press  against 
the  top  surface  of  the  screen.  The 
screen,  which  remains  flat  and  hori¬ 
zontal  at  all  times,  then  starts  to 
move  (forward  on  one  .stroke,  back¬ 
ward  on  the  next)  over  the  cylinder 
and  the  cylinder  rotates  in  response 


Because  all  Leach  Relays  are  quality 
engineered  for  dependable  duty... 
they  are  specified  first  by  leading 
manufacturers  of  industrial  equip¬ 
ment  of  all  types.  If  your  equipment 
demands  relays  that  are  first  and 
foremost,  more  dependable  and 
longer  lasting,  specify  Leach  Relays 
. . .  they’re  more  dependable . . .  per¬ 
formance  proves  it.  Whatever  your 
relay  control  problem ...  it’s  a  chal¬ 
lenge  to  Leach.  Illustrated  are  but  a 
few  of  the  wide  selection  Leach 
provides  industry,  as  standard 
equipment. 


EUYS  SHOWN  ABOVE  CAN  BE  SUPPLIED  WITH  VARIOU! 
CONTACT  ARRANGEMENTS.  WRITE  POR  DETAILS 


BOTER  CONTROU  THROUGH  BEUfK  RELAY! 


THERMOCOUriE 


STIAIN  AND  PIIANI  GAUGE} 


IONIZATION  GAUGE 


OF  AMERICAN  D.  C.  AMPLIFIER  .  .  • 
WITH  THE  MICROSEN  BALANCE  .  .  . 
CREATES  NEW  APPROACHES  FOR  RESEARCH 
AND  PROCESS  DEVELOPMENT 


MOTOl 


The  American  D.  C.  Amplifier  —  a  new,  unique  electro 
mechanical  feedback  amplifier  —  assures  stable,  accurate 
D.  C.  amplification  so  vital  in  engineering  and  process 
research. 

The  heart  of  this  precision  instrument  is  the  power- 
actuated  Microsen  Balance,  a  unit  extremely  sensitive 
to  low  power  input  —  insensitive  to  line  voltage  varia¬ 
tions.  It  maintains  continuous  equilibrium  between  the 
forces  created  by  the  input  current  and  those  resulting 
from  the  output  current.  Consequently,  the  result  is  pre¬ 
cision  D.C.  amplification. 

The  American  D.  C.  Amplifier  is  highly  versatile.  Some 
fields  of  measurement  in  which  it  is  applied  are:  elec¬ 
tronics,  electrical  bridges,  electrolysis,  gas  analysis,  pho¬ 
tometry,  and  thermometry.  It  has  been  used  with  Pirani 
gauges,  photocells,  and  ionization  gauges.  Standard  unita 
include  Voltage,  Current,  and  Potentiometer  Amplifiers, 
D.  C.  Converters  and  D.  C.  Transformers. 


MANNING,  MAXWELL  A  MOORE.  INC. 
tSO  East  Main  Str»«t<  Strotford,  Connocticut 
n  P-oas*  Mnd  m*  American  D.  C.  Amplifior  bulUtin. 
Q  Application  spocifications  and 'or  spocific  quorios 
ottoched. 


NAME 


COMPANY 


The  American  D.  C.  Amplifier  is  low  in 
cost,  easy  to  operate,  compact,  portable. 
Special  designs  can  be  engineered,  if 
specific  details  are  supplied.  Mail  the 
coupon  for  complete  details. 


ADDRESS 


CITY  ZONE 


STATE- 


A  product  of  MANNING,  MAXWELL  &  MOORE,  INC.  Stratford,  Connecticut 

MAKERS  OF  AMERICAN'  ELECTRICAL  AND  INDUSTRIAL  INSTRUMENTS,  HANCOCK'  VALVES,  ASHCROFT'  GAUGES, 
CONSOLIDATED'  SAFHY  AND  RELIEF  VALVES.  tUILDERS  OF  "SHAW-SOX"  CRANES,  BUDGIT'  AND 
I  'LOAD  LIFTER'  HOISTS  AND  OTHER  LIFTING  SPECIALTIES. 
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Modern,  lightweight,  durable— Telex  Quality 
Headsets  are  easy  on  the  ears  .  .  .  No  uncomfortable 
ear  pressure  .  .  .  Easily  adjustable  and  built  for 
hard  usage  .  .  .  Telex  Headsets  effectively  block  out 
background  noises  ...  5  ft.  standard  cord  or 
special  cord  with  built-in  volume  control .  .  . 


"A”  BATTERY 
ELIMINATORS 


MONOSET 


TWINSET 


Nothing  Touches 
the  Ear 


Direct  Signal  for 
Both  Ears 


Weighs 
only  1.2  oz. 


Weighs 
only  1.6  oz. 


ELECTRO-ACOUSTIC  DIVISION 

DEPT.  H-15,  TELEX  PARK,  ST.  PAUL  1,  MINN 


In  Canada,  Atlas  Rodio  Corporation,  Toronto 


STANDARD  OF  THE  WORLD  FOR  QUALITY  HEADSETS 


pounds  to  function  both,  as  a  shield 
and  as  a  seal. 

Applications  in  which  “Electronic 
Weather  Strips”  have  already  proved 
their  effectiveness  include  pulse  modu¬ 
lator  shields,  wave-guide  choke-flange 
gaskets,  replacement  of  beryllium- 
copper  fingers  and  springs  on  TR  and 
ATR  tubes. 

We  will  be  glad  to  put  our  experience 
at  your  disposal.  A  letter  to  Mr. 
R.  L.  Hartwell,  outlining  your 
problem,  will  receive  immediate  study. 
Ty^  For  preliminary  information, 
write  for  bulletin  ‘‘Metex  ‘Elec- 
tronic  Weather  Strips.’  ” 


Because  they  combine  exceptional 
resiliency  with  good  conductivity, 
Metex  Electronic  Products  made  of 
knitted  wire  mesh  offer  an  unusually 
effective  means  of  sealing  and  shield¬ 
ing  a  wide  variety  of  types  of  elec¬ 
tronic  equipment. 

As  closures  for  sheet  metal  cabinets, 
for  instance,  the  resiliency  of  “Metex” 
assures  jwsitive  conductive  contact  at 
every  point  between  cover  and  cabinet 
—  eliminating  costly  machining  for 
close  tolerances.  Metex  Gaskets  also 
assure  resilient  metal -to -metal  ^ 

contact  between  flanges,  and  can 
be  combined  with  rubber  com- 


for  DEMONSTRATING  AND 
TESTING  AUTO  RADIOS 


N«w  Moduli  .  .  •  D«tign»d  for  totting  0.  C 
Eloctricol  Apporotut  on  Rogulor  A.  C.  Unot. 
Equipped  with  FiiH-Wovo  Dry  Dik  Typo 
Roctifior,  Atturing  Noito-lott,  Intorfor- 
V  onco-Froo  Oporotion  ond  Extromo  ^ 
long  Ufo  ond  RoUability. 


f^TILECO 


P41  EAST  FIRST  AVENUE,  ROSELLE,  N.  J. 
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The  Most 
Efficient 
Stand-Off 
Units  for 
VHFandUHF 
Applications 


STYLE 

326 


Better  by-possing  is  one  solution  to  control 
of  regeneration  in  high  frequency  receivers.  The 
Erie  Styles  325  and  326  Stand-off  Ceramicons  offer 
outstanding  features  for  extremely  efficient  by¬ 
passing.  Style  325  is  designed  for  push-on  clip 
mounting  to  chassis;  Style  326  is  for  threaded 
mounting  installation. 


This  basic  design  provides,  in  a  hermetically 
sealed  case,  a  by -pass -to -ground  through  the 
shortest  possible  path.  Full  advantage  is  taken  of 
the  concentric  electrode  configuration  in  maintain¬ 
ing  this  short  path  by  making  connection  to  the 
outer  electrode  at  the  plane  of  the  chassis.  The 
result  is  an  extremely  low  and  uniform  series  in¬ 
ductance.  In  assembly  operations  both  location 
and  length  of  leads  are  accurately  fixed,  resulting 
in  better  mechanical  uniformity.  This  feature  has 
been  demonstrated  to  be  of  particular  importance 
in  good  VHF  and  UHF  design. 


OUTSTANDING  FEATURES 

Q  Tubular  ceramic  capacitor  is  com¬ 
pletely  sealed. 

Q  Very  low  and  uniform  inductance 
path  to  ground. 

O  Electrical  shielding  is  provided  by 
means  of  the  grounded  metal  case. 

Q  Post  terminal  provides  a  sturdy  tie 
point  for  several  connections,  and  is 
made  essentially  to  match  tube 
socket  terminal  height  in  the  interest 
of  maintaining  uniform  short  leads.  | 

SPECIFICATIONS 

Standard  avoiloble  capacitance  values 

in  MMF:  10,  33,  47,  68,  82,  100,  680, 

1,000, 1,500.  Voltage  Rating,  500  VOC. 


ERIE  RESISTOR  CORP.,  ERIE,  PA. 

LONDON.  INOl  AND  ...  TORONTO,  CANADA 
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SPUD  UP 
PRODUCnOM 


LOWER 

COSTS 


VARNISHED  TUBING  and 
SATURATED  SLEEVING 


N*r»'t  mittrkal  intulalion  of  ifi  bosf  —  for  coininor- 
dal  and  milHarY  oppficafioni.  Moolt  Spotifkafion 
Mll-W-3190.  Foalurot  tmoolh  boro  for  rapid  tnaking 
and  fishing;  is  non-doforiorafing  and  non-obsorbonf; 
sm^^m9  rosisis  woar,  abrasion  and  impacf  to  provido  rolioblo 

porformanro  undor  fho  most  sovoro  oporoting  eondi- 
tions.  Fspodally  suitod  for  uso  whom  hoot  rosistonco 
is  ossontioi.  ^ 

^  Imprognatod  with  spodolly  formulatod  insulating  var- 
nishos.  Turbo  soloctod  braidod  cotton,  rayon  and  gloss 
slooring  providos  maximum  protoction  for  loods  ond 
^  wiro  connoctions.  Tubing  ond  slooring  availoblo  from 

stock  in  all  NEMA  (ASTM)  grodos.  Spocial  high  dioloc-  / 
trie  tubing  availoblo  on  roquost,  /  ^ 

Writo  today  for  litoraturo  and  samplos.  Catcsiog  foa- 
fur««  physical  and  oloctrical  preportios,  colors,  ^ 
dimonsions,  packaging,  and  othor  tochnical  data. 

Writo  106  Volley  Street,  Wlllimantic,  Connecticut  '  ^ • 


INSULATING  MATERIAL  SPECIALISTS  SINCE  1920 

WILLIMANTIC,  CONNECTICUT,  U.  S.  A.,  Tolophono  3-1A61 


<M«n*  Tubiiqi  •  VanMMd  Tobiof  • 
Combik  Clatli*,  Tape*,  Popin  o  M 

REPRESENTATIVES  IN  PRINCIPAl 


TUBES  AT  WORK  (continued) 

to  the  horizontal  motion  of  the 
screen  pressing  against  it.  While 
the  cylinder  rolls  against  the  screen, 
the  squeegee  forces  conducting 
paint  onto  the  cylinder  through  the 
pervious  pattern  of  the  screen. 
When  the  cylinder  has  made  one 
complete  revolution,  both  cylinder 
and  squeegee  are  moved  away  from 
the  screen.  As  the  control  lever  is 
moved  back  to  its  starting  position, 
the  mandrel  carrying  the  cylinder 
is  rotated  from  a  horizontal  to  a 
downward  position,  a  release  mech¬ 
anism  on  the  mandrel  is  actuated, 
and  the  printed  cylinder  drops  off. 

With  hand  loading  of  the 
cylindrical  surface  printer,  an  oper¬ 
ator  can  easily  print  1,500  cylinders 
in  an  8-hour  day.  An  automatic 
feed  mechani.sm  and  electric  drive 
should  increase  the  production  rate 
to  a  probable  500  or  1,000  cylinders 
per  hour. 


Automulic  Auilio  Level 
Riding 

By  T.  K.  Abernethy 

Chief  Knginerr 

Stations  W8IC  and  WSIC-FM 
Statesville,  N.  C. 

All  broadcasting  stations  have,  in 
common,  the  prime  problem  of  keep¬ 
ing  consistant  audio  levels  in  re¬ 
gards  to  changes  from  program  to 
program  and  also  from  music  to 
speech  within  a  program. 

Most  stations  use  a  compression 
or  limiting  amplifier.  The  purpose 
served  by  the  limiter  is  twofold. 
First,  the  peak  levels  which  would 
cause  objectional  distortion  due  to 
overloading  of  the  transmitter  are 
held  below  the  overload  value. 
Second,  by  compressing  program 
peaks,  the  average  modulation  can 
be  substantially  increased.  This 
increase  helps  considerably  because 
of  the  large  increase  in  the  number 
of  a-m  stations  on  the  broadcast 
band  with  its  attending  increase  of 
interference. 

With  a  reasonable  amount  of 
compression,  a  station  is  able  to 
override  background  noise  and  in¬ 
terference  from  co-channel  and  ad¬ 
jacent  channel  stations.  An  other¬ 
wise  listenable  signal  can  not  be 
kept  so  unless  a  good  gain-riding 
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EXCITER  REGULATI 


1501  w«st  congr«f>  tti 
c  h  i  c  a  9  o_(7,  ,i  1 1  i  n 


VISIBILITY - 


t 

/ 

/  _ 

...above  and  beyond  tbe  horizon 

/  when  EICOR’S  “electronamic  team”  supplies  your 
AC  system  with  electronically  controlled  power 


leading  the  way  in  eteetrauic  (antra 
far  aircraft  pawer  caneersian  equipine< 


BKva  ALTERNATO 


qbovG  fliG  lioriion  ~  ift  Eicor't  •Uctronomic  toom 
supplying  tK«  eofe,  sure,  AC  power  your 
fiesi^gloit  deicing  tytfem  needs  for 
perfect  flight-visien  under  oil  flying  conditions. 
bwycetd  thm  horiMOet  ^  ogoin  this  dynamic  Ekor 
teom  provides  the  ultimote  in  closely  controlled 
olternoting  current,  the  power  necessory  to  give  vision 
to  the  for*reoching,  for^seorching  eyes  of  your 
oircroft's  rodor  ond  its  ossociote  equipment.  You 
con  be  assured  of  the  flight-reliobility  of  these 
units.  Designed  to  rigid  ond  exocting 
AN  Specifkotions,  the  Eicor  OKvo  Alternator  ond 
Exciter  Regulotor  hove  proven  their  dependability  of 
performonce  over  thousonds  of  operotionol  flying  hours. 
The  Eicor  8Kva  Alternotor  will  generate  115/208  volts, 
three  phase,  or  115  volts,  single  phose,  ot  frequencies 
of  380-1000  cycles  ond  over  o  speed  ronge  of  3800-10,000  rpm. 
Sensitive  voltoge  regulotion  ond  Held  excitotion  for  the 
olterrKitor  is  supplied  by  its  team-mote,  the  Eicor  electronic 
Exciter  flegulotor.  This  Exciter  Reguloter  con 
also  be  used  in  any  power  circuit,  for  excitotion 
supply,  having  o  range  rating  chorocteristic  output 
of  0.5  to  5.5  omperes  DC  ond  14.0  to  170.0  volts  D.C. 
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loboratory 

ECISI^ 


experience 


t,  DUST 
TESTS 


m  I  I  I  I  I 

X  I  I  I  I  I 
:::  I  I  I  I  I 


•OWSER  TECH.  REHtlO.,  Ttrryvill*,  Cww. 

Stud  m»  men  Mermathu  ea  th»  folhwiiig: 

i  Mk-eClMem  □  HifblUtitieiTim  a 
Mill  iMe-  iMStm  lets  □ 

Lm  Tm*.  Tots  □  SnE  I  tat  Tnts  □ 
•  Fapi  I  Meaiti  Tuts  □  LtaiiN  Pmi  Tnti  □ 


M  •  SMALL 
m  •  COMPACT 
^  WELL  DESIGNED 


r «  DEPENDABLE 

TtAM>atAM 

TIME  DELAY  RELAY 
PROTEaS  BIG  INDUSTRY  PROCESSES 


Bowser  Sand  and  Dust  Chambers 
provide  facilities  for  testing  aircraft 
and  electronic  components  in  com* 
plionce  with  all  MIL,  JAN,  USAF, 
AN  and  other  testing  specifications. 
Testing  is  done  in  air>suspended 
sand  and  dust  at  high  and  low  air 
velocities.  Temperature  control  of 
the  air  is  accurately  provided. 

Bowser  also  manufactures  engi* 
neered  environmental  equipment 
for  testing,  processing  and  storage 
in  a  wide  range  of  sizes  and  per¬ 
formance  ratings.  Take  advantage 
now  of  Bowser's  long  continuous 


e  *•  Pr«^ie  OfvieiM 

American  Gas  Accumulator  Company 

1037  Nawoflc  Avenue.  Eliiobeth  3.  New  Jersey 


BOWSER 

TECHNICAL  REFRIGERATION 

DIVISION  BOWSER  INC 
TLRPYVIllt  •  CONN 


Belter  heat-dissipation,  greater  resist¬ 
ance  to  moisture,  belter  insulation — 
all  are  extras  you  get  with  Precision 
Paper  Tubes,  thanks  to  carefully  su¬ 
pervised  Laboratory  Control.  Also, 
spiral  winding  and  die-forming  under 
pressure  provide  15%  to  20%  more 
strength  with  lighter  weight — greater 
roil  winding  spare. 

Available  in  round,  square,  oval,  rec¬ 
tangular,  or  any  shape,  length,  ID  or 
OD.  Made  to  your  exact  specifications 
of  finest  dielectric  Kraft,  Fish  Paper, 
Cellulose  Acetate  or  combinations. 

Write  today  for  free  sample  and  New 
Mandrel  List  of  over  1,000  sizes. 


PRECISION  PAPER  TUBE  CO. 


2041  W.  Cherictten  S». 
Chtcofa  47,  III. 

«•!**  H*  Two.  79  CK«o«|  St  ,  HovMocd  Conn 


Ahe  Mm.  of  Prociiian  Coil  Bobbins 
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DISCAP 

CERAMIC 

CONDENSERS 


RADIO  MATERIALS  CORPORATION 

GENERAL  OFFICE:  332S  N.  California  Avo.,  Chicago  18,  III. 


FACTORIES  AT  CHICAGO,  ILL.  AND  ATTICA,  IND. 

Two  RMC  Hants  Davotad  exclusively  to  Ceramic  Condensers 
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f  0‘^K 


mtc 


DISCAPS 


LOWER  COST! 


Ten  years  of  research  and  over  two  years  of  volume 
production  have  provided  the  "know-how”  behind 
RMCs  leadership  in  the  production  of  these  new 
low  cost  disc  type  temperature  compensating  and 
general  purpose  DISCAPS. 


USED  BY  LEADING  TV  MAKERS 


AM  RMC  DEVELOPMENT 


RMC  Type  C  temperature  compensating  DISCAPj 
conform  to  the  electrical  specifications  of  the  RTMA 
standard  for  Class  1  ceramic  capacitors.  They  art 
specified  hy  the  leading  TV  and  electronic  manu* 
faaurers  because  of  their  high  quality,  low  inherent 
inductance,  small  size  and  low  cost. 


RMC  is  the  only  ceramic  condenser  manufacturer 
with  actual  produaion  experience  in  the  manufacture 
of  disc  type  temperature  compensating  ceramic 
condensers.  This  is  your  guarantee  of  dependable 
performance. 


Available  in  a  wide  range  of  capacities  and  tem¬ 
perature  coefficients  between  P-100  and  N-2200, 
DISCAPS  may  prove  to  be  the  answer  to  many  of 
your  problems. 
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SEND  FOR  SAMPLES  AND  TECHNICAL  DATA 


RMC  DISCAPS 


//  The  Right  Way  to  Say 
Ceramic  Condensers 


(continued) 


100^000 


UNRIVALID  for  AUDIO  and  INSTRUMENTATION  Recording 


MOBILE 
RECORDER ! 

for 

INDUSTRY  AND  SCIENCE 


FIG.  1 — Original  circuit  of  Raythoon  RL- 
10  conpliiior  boioro  modiiicatton  ior 
automatic  UtoI  riding 


job  is  done  to  keep  the  audio  level, 
and  hence  limiting,  at  the  optimum 
value. 

The  circuits  shown  for  automatic 
(tain  riding  are  adaptable  for  both 
a-m  and  f-m  stations  and  can  b« 
applied  to  any  limiting  amplifier. 
Most  engineers  do  not  want  to  use 
compression  on  f-m  programs,  for 
they  wish  to  retain  the  dynamic 
range  that  f-m  affords,  due  to  ab¬ 
sence  of  noise  and  interference. 
They  do  express  the  need  for  a 
limiting  amplifier,  even  if  used  only 
for  limiting  peaks  which  would 
otherwi.se  over  modulate  the  f-m 
tran.smitter  and  thereby  cause  seri¬ 
ous  distortion  in  f-m  receivers. 

With  some  modification  of  the 
limiter  input  circuit,  the  limiting 
amplifier  can  be  made  an  automatic 
gain-riding  amplifier  also. 

The  amount  of  limiting  can  be 
set  and  the  amplifier  will  limit  this 
value  over  a  wide  range  of  input 
level  variations  from  console  or  line. 
The  amount  of  limiting  is  arbitrar¬ 
ily  set  at  approximately  10  db  and 
the  reference  level  is  .set  at  10  db 
(or  more,  if  desired)  above  0  db 
compression,  as  shown  on  the 
limiter  meter.  Then,  if  the  level 
decreases,  the  reference  point  of 
limiting  is  increased  a  like  amount, 
and  the  amount  of  limiting  is  cor- 
I  rected  to  its  former  value  of  10  db. 

I  For  f-m,  the  amplifier  is  set  for 
j  no  limiting,  but  in  practice  it  actu- 
I  ally  amounts  to  about  2  db  and  the 
I  level  is  corrected  automatically 
I  from  around  —  15  db  to  0  db,  using 
!  0  db  as  reference  level.  This 
j  amounts  to  an  input  level  of  15  db 
I  above  that  which  would  modulate 
I  the  transmitter  100  percent,  with 
I  no  limiting  taking  place. 

'  The  level  correction  and  set 
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TUBES  AT  WORK 


iMPEXl _ 

^  ,Aia<fnelic  ^ape  RECORDERS 


Fn-formoiicc  Includes  . . . 
STANDARD  MODELS 
te  10,000  CHS 
CUSTOM  BUILT  MODELS 
te  100,000  CHS 
'  LOW  FLUTTER  MODELS 
less  tkoA  0.1  % 
ff  AK-rO-Rf  AK  f 
LOW  FREQUENCY  MODELS 
0  te  S.OOO  CHI  (FM  Syitem) 


AMPEX  ELECTRIC  CORPORATION 
REDWOOD  CITY  .  .  .  CALIFORNIA 


Ampcx  specializes  in  designing  and  producing 
custom-built  equipment  to  meet  your  require¬ 
ments.  A  few  of  the  proven  applications  are 
illustrated. 


AMPEX 
RECORDERS 
ore  available  in 
1  to  14  tracks 
using 

Va“  to  1"  tape 


CELEBRATING^ 

OUR 


ANNIVERSARY, 


f  OR  you 

J«1S  tAOHTH^m 


STEATITES 

II 

't^'^'^'^TITANATES 

If 

"L^'^'^^FERR'TES 
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D.  M.  STEWARD  MANUFACTURING  CO. 

3604  Jerrome  Avenue  Chattanooga,  Tennessee 

Sales  Offices  in  Principal  Cities 


W'rite  for  your  copy  of 
our  booklet,  "Luvite” 
Technical  Ceramics, 
Table  of  Properties. 


As  you  know,  "Lavite”  is  a  Trade  Name  of  the 
oldest  manufacturer  of  technical  ceramics. 
"Lavite”  Ceramics  are  backed  by  75  years  of  ex¬ 
perience  in  research  and  development,  and  a 
continuous  scientific  search  for  new  and  better 
properties  to  satisfy  the  stringent  requirements 
of  present  day  communication  and  power.  This 
valuable  experience  is  now  augmented  by  added 
facilities  —  research,  design  and  production  — 
with  which  to  even  better  meet  your  requirements 
in  quality  and  quantity  —  even  in  periods  of 
general  shortages. 


I  invite  you  to  profit  from  Steward's  research 
victories  and  now  greater  ability  to  produce.  If 
you  have  a  problem  in  technical  ceramics,  I  sug¬ 
gest  you  seek  the  aid  of  our  engineers  for  indi¬ 
vidual  study  and  recommendations,  and  I  am 
sure  you  will  use  one  of  the  many  "Lavite” 
Technical  Ceramics. 


ro  trAer 
SAtemCAT/OAfS  / 
W  fOA  aL/aifUN&...  / 
V^MA*.  A/torA^  •  S'  /fi 
AHm.  mtorn  -'M*  //m 

TMtAMusr  -  .ooJr  / 


Millions  of  Coils 


iaWe 


<4A(MMcC  (M  PARAMOUNT  'Paficx^u^^ 


Stack  Arbors  or  SpecHd  Tabes  to  Meet  Every  Need 
SQUARE,  ROUND,  RECTANGULAR 
.450'  to  25'  I.P.  W  to  30'  long.  Tolerances  +  .002' 


You  find  PARAMOUNT 
Spiral  Wound  Paper 
Tubes  at  the  core  of  coil 
dependability  in  nation¬ 
ally  known  products  and 
equipment.  That's  proof 
they’re  maderightlo  wind 
right  and  ttay  right  on 
the  job.  Hi-Dielectric. 
Hi-Strength.  Kraft,  Fish 
Paper,  Red  Rope,  or  any 
combination,  wound  on 
automatic  machines. 


Hl>M\SheUac-BoundK.tzh 
paper  tubing.  Heated 
shellac  forms  an  adhesive 
bond  between  the  lami¬ 
nations.  Absolutely  mois¬ 
ture  resistant. 

SIND  rot  ARIOI  LIST 
OF  OVER  1000  SIZES 

Writ*  on  cempony  l••t•rh•ad 
for  sleek  arbor  list.  Includes 
many  odd  sites. 


Paramount 

PAPER  TUBE  CORP. 

616  LAFAYiTTE  ST.,  FORT  WAYNE,  IND. 

MJrs.  qf  Paper  Tubing  for  the  Electrical  Industry 


NON-FERRODS  I 


— - ^  Laminated  — — — 

L^r^ZiniSilver  Material  Q/]  •  ^ 

.V - ^  in  bar  form  rr-t^ 

^  ^  *  ll  or  blanked 

to  your  specifications! 

With  laminated  silver  you  obtain  the  high  electrical  and  thermal 
conductivity  characteristic  of  fine  silver  ...  yet  the  precious  metal 
is  only  where  you  need  it  .  .  .  non-precious  base  metal  supplies 
the  added  strength  and  greatly  reduces  costs. 

You  will  find  the  fast,  dependable  service  of  owner-management 
and  our  S3  years  of  experience  a  source  of  complete  satisfaction. 

I  Your  inquiries  will 

appreciated  and 
replied  to...  promptly. 


The  Home  of  IMPROVED  Service 


The  IMPROVED  SEAMLESS  WIRE  C0MPAMY|^ 

IMCOOrOftATCO  tOM  ' 

775  Eddy  Street,  Providence  5,  Rhode  Island* 


ThMbU  miniature  ond  «ub-minioture 
corono  voHoge  regulotor  tubes  hove 
been  developed  for  high  voltoge,  low 
current  opplicotions.  Specifically  de- 
tigned  for  tuch  ufes  as:  counter  tube 
power  supplies,  photomultiplier  tubes, 
stabiliiing  the  second  onode  potentiol 
of  cothode  roy  tubes,  reference  vohoges 
for  regulotor  systems,  nuclear  ond 
cosmic  roy  research.  These  tubes  have 
been  used  in  such  opplicotions  os  rodio 
frequency  and  vibroter  high-voltoge 
power  supplies.  They  hove  excellent 
regulation,  exceedingly  long  life,  ond 
their  small  sixe  gives  them  o  high 
degree  of  spoce  efficiency. 

In  sufficient  quontities  these  corona 
regulotor  tubes  con  be  supplied  for  ony 
voltoge  between  4S0  ond  16,000  volts. 

CHARACTERISTICS 


MAXIMUM  KCUIATOI  TUtE  CURRENT  (vol . 200 

maxumum  relative  humidity  (%J . 100 

AMRIfNT  TEMPERATURE  RANOE  <*CI . -65  to  -flOO 


BETTER  COMPONENTS 
MAKE 

BETTER  INSTRUMENTS 


•lovczn  InslcumenT 


5806  HOUGH  AVE  CLEVELAND  3  OHIO 
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1010  COMPARISON  BRIDGE 

RAPID  TV  Parts  test 


NO.  1030  LOW  FREQUENCY 
"Q"  INDICATOR 


FOR  ACCURATE  TESTING  OF  TELEVISION  AND 

COMMUNICATION  COMPONENTS  UNDER 
LOAD  CONDITIONS. 

This  bridge  has  an  impedance  range  ^  one  millihenry 
to  1000  henries  in  five  ranges.  The  inductance  values 
ore  read  directly  irom  a  four  dial  decade  and  multi¬ 
plier  switch.  Range  of  this  instrument  can  be  extended 
to  10,000  henries  through  the  use  of  an  external 
resistance. 

The  inductance  accuracy  is  within  plus  or  miniu 
1%  through  the  frequency  range  from  60  to  1000 
cycles.  For  the  largest  multiplier  at  1000  cycles,  the 
accuracy  of  the  bridge  is  decreased  to  2%.  60  or  SO 
cycles  line  frequency  is  generally  used  with  this  bridge. 

On  the  1000  heiuies  range,  the  D.C.  is  limited 
to  20  MA.  On  the  100  henries  range  the  D.C.  is  limited 
to  200  MA.  On  all  lower  ranges,  the  current  con  be 
one  ampere  maximum. 


HERMETICALLY  SI 
TO  MEET  MIL-T-27 


POWER 
COMMERCIAL 


SUB  MINIATURI 
HERMETICALLY  SE> 


NO.  1140  NULL  DETECTOR 
AMPLIFIER  MODEL 


NO.  1 1  BO  A.C.  SUPPLY 


.1  VOLT  TO  100  VOLTS 
AT  60  CYCLES 


NO.  1170  D.C.  POWER  SUPPLY 
DIRECT  CURRENT  UP  TO 


TUBES  AT  WORK 


(continued) 


YOU  j  o 


5IE 


SPECIFICATIONS 

Range:  1  cps  to  1  20,000  cps 
Calibration:  within  l’2°o  plus  1/10 
cycle 

Output  circuits:  20  volts  or  20  mill- 
amps  and  1  volt  at  300  ohms 
constant  impedance 
Amplitude  stability:  Plus  or  minus  ' }  db 
UNDESIREO  VOLTAGES 
i  Power  Supply  Noise:  Less  than  1  100% 
I  of  output  signal  \ 

Power  Line  Surge:  Less  than  1/10% 
of  output  signal 

Harmonic  Distortion:  Less  than  2  10% 
from  20  cps  to  1  5,000  cps.  Less  than 
1  °o  at  all  other  frequencies 
Microphonic  Noise:  Less  than  1/100% 
of  output  signal 


SOUTHWESTERN  INDUSTRIAL 
ELECTRONICS  CO. 

2131  POST  OAK  ROAD 
HOUSTON  19,  TEXAS 

434  SEVENTH  AVE.  EAST  -  CALGARY,  ALBERTA,  CANADA 


FIG.  2 — Modliicalion  oi  RL-10  ompUiier 
for  loTol  riding  with  iimiting  for  a-m 


amount  of  limitinjf  is  accomplished 
by  usinK  two  time  constants  in  the 
limiter  circuit;  one  fast  and  one 
slow.  As  the  rectified  voltage  is 
fed  to  the  fast  time  constant  circuit, 
part  of  this  voltage  is  stored  in  the 
slow  time  constant  circuit,  because 
the  two  are  in  series. 

In  Fig.  1  is  shown  the  limiting 
circuit  of  the  Raytheon  RL-10  be¬ 
fore  modification  by  the  author. 
The  changes  shown  in  Fig.  2  were 
made  for  10  db  of  limiting  and  for 
level  excursions  from  —10  db  to 
±5  db,  which  is  extreme  but  often 
encountered.  Under  normal  pro¬ 
gram  level  the  limiter  meter  indi¬ 
cates  a  drop  in  gain  of  the  amplifier 
of  10  db  and  the  meter  will  still 
show  10  db  of  limiting — varying 
from  10  db  to  20  db  on  the  meter. 
If  the  level  should  drop  8  db  there 
would  still  be  10  db  of  limiting  and 
the  reference  level  on  the  meter 
would  then  ride  at  2  db. 

Although  it  was  not  necessary  to 
do  so,  the  0.1-pf  capacitors  ahead  of 
the  6H6  rectifier  were  changed  to 
0.5  /if  to  lower  the  source  imped¬ 
ance  for  the  limiter  bias.  This  will 
make  the  attack  time  about  twice 
as  fast  and  much  smoother.  This 
change  should  be  made  whether 
used  for  automatically  riding  gain 
or  not. 

Fig.  3  shows  the  .same  amplifier 
where  it  is  desired  to  maintain  the 
dynamic  range  as  in  f-m  program 
material.  Limiting  ordinarily  is  of 
the  order  of  about  2  db  on  most 
programs,  but  sudden  increases  in 
level  are  not  discernable  to  the 
listener  because  the  level  is  cor¬ 
rected  so  fast.  Sudden  decreases 
in  level  are  noticed  because  of  the 
slow  recovery  time  constant.  This 
feature  seems  to  be  quite  desirable. 
The  level  increase  by  the  amplifier 
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Everyone  Can  Counton  i 

Veeper-hootI 


Shown  here  are  an  aircraft 
an  artillery  counter. 

What  they  do,  and  how  they 
do  it,  is  "nobody’s  business"  but  that 
of  the  military  personnel  using  them. 
And  now,  what  might  we 
do  for  you?  If  Vou  have  an 
important  military  job  on 
hand, you  can  counton  us  to 
help  you  just  as  quickly  as 


our  present  military  commissions 
will  permit. 

VEEDER-ROOT  INCORPORATED 

"Th*  Nun*  That  Couata" 

HARTFORD  2.  CONN,  a  GREENVILLE,  S.  C. 
Montreal.  Canada  *  Dundee,  Scotland 
Offiett  and  agents  in  principal  cities 


[iOjiSISQQQS 


,  -A  lot  of 


imBiiigence 

carries thm auntBfs lilstfyese... 
because  erery  tmnchoftMsenice... 
intact... 


J 


JELLIFF 


FOR  ^ 
HIGH  FREQUEHCY 
HIGH  TENSION 
ELECTRICAL 
^  INSULATION  . 


t 

i  A.  W.I-Jaydon 

6  M  P  A  N  Y 

33S  NORTH  ILM  STRiiT 
WATERtURY  20,  CONNECTICUT 
OiTif*  jf>l  Rriticii'e  Ef  {  ecf'Ci  'i  0»*  (i 


MEMO  TO 
DESIGNERS 


BISHOP  MANUFACTURING  CORPORATION 
10  Canflold  Road.  Codtr  Grovo.  New  Jereey 
Pleate  tend  BI>SCAL  data. 


Address 


Tel:  VEnnia  B-2373 
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The  GENERAL  INDUSTRIES  Co 


IN  QUIETNESS 
IN  FIDELITY 
IN  LONG  LIFE 


GENERAL  INDUSTRIES  MODEL  TR 


Compact . . .  foolproof . . .  dependable  ...  by  every  standard 
of  comparison,  the  leader  among  all  popularly-priced 
turntable  units.  It’s  General  Industries’  turret-type  3-speed 
phonomotor,  available  in  manual  type,  as  illustrated,  and 
also  to  record-changer  manufacturers. 

Write  today  for  complete  information  about  this  and 
General  Industries’  complete  line  of  three-speed,  dual¬ 
speed  and  single  speed  phonomotors,  and  the  popular 
new  G1  Tape-Disc  Recorder  Assembly.  Quantity  price 
quotations  furnished  promptly  upon  request. 


DEPARTMENT  B  •  ELYRIA,  OHIO 


I-, 

t  t 
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Cry«M  Unif;  ore 


RII.VIS-HOFFM/kN 


(con  tinned) 


FIG  3 — Modiiind  circuit  oi  RL-10  ompli- 
linr  ior  automatic  loTol  riding  ior  i-m 


is  slow  enough  so  that  the  listener 
is  very  seldom  aware  of  the  level 
changes,  as  there  is  little  change  in 
the  dynamic  range  of  the  f-m 
programs. 

Since  peak  limiting  is  not  desir¬ 
able  on  the  f-m  programs,  the  refer¬ 
ence  level  on  the  f-m  limiter  ampli¬ 
fier  meter  can  be  set  at  15  db,  or 
more,  below  0  db  (no  limiting). 
This  is  an  actual  input  of  ±15  db 
above  reference  level  of  0  db  for 
100-percent  modulation  of  the 
tran.smitter. 


A  REGULATED  power  Supply  whose 
voltage  can  be  adjusted  from  a  few 
hundred  volts  down  to  zero  is  often 
needed.  Of  the  many  series-tube 
regulators,  no  conventional  circuit 
is  operable  below  about  100  volts 
output  because  too  little  plate  volt¬ 
age  is  then  available  for  the  d-c 
voltage-amplifier  tube.  While  the 
voltage  range  of  such  regulators 
can  be  extended  downward  by 
means  of  floating  B  batteries  in  the 
control  circuit,  this  expedient  is  not 
usually  a  complete  nor  a  desirable 
.solution. 

To  extend  the  range  down  to  zero 
without  using  auxiliary  batteries, 
it  is  possible  to  use  a  circuit  having 
an  auxiliary  negative  supply  after 
a  disclosure  by  White*.  This  gen¬ 
eral  principle  has,  it  is  believed, 
been  applied  commercially.  Figure 
1  shows  a  regulated  supply  deliver¬ 
ing  0  to  300  volts,  that  was  de¬ 
signed  by  the  writer  in  1947.  A  d-c 
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Wide-Range  Voltage 
Regulators 


By  Joseph  Hoi'le 

Washington,  />. 


Reevet'Hofrmon  monufocture^ 


quartz  crystal  units  to  all 


military  ono  cornmorcial 


spocificatiofis  from 


mo  sum  of  many 


quolHios  •  * .  0  llnost 


tromoMHiship  . . .  and 


iOUfid  oiigineerinq 


bosod  ofi  proctical 


poportooco  bi  fho  dosign 


cryttofuAlH  of  all  types 


lICIMSttb  Ul#9it  fATINTf  V#|  «(li  SYSTCM 


Fabricating 
brass  or  copper 
alloys? 


If  you’re  working  with  brass  or  cop¬ 
per  alloys ...  or  if  you  anticipate 
defense  orders  involving  these 
metals . . .  you’ll  want  to  get  the  new 
Chase  book  on  Commercially  Im- 
p>ortant  Wrought  Copper  Alloys. 

This  book  brings  you  helpful 
suggestions  for  selecting  a  copper 
alloy  to  meet  any  particular  physical 
or  fabrication  specification  or  an 
alloy  with  a  combination  of  desir¬ 
able  properties,  such  as  high 
conductivity  and  free-cutting. 

It  contains  124  pages  of  data 
about  the  more  common  and  useful 
wrought  copper  alloys  including: 

•  brass  and  copper  terminology 

•  suggestions  for  selection  and  use 

•  forms  available  and  typical  uses 

•  weights  •  tolerances 

•  physical  and  fabricating  properties 


Chase  ^ 


TO  GET  THIS  BOOK 


Because  of  the  expense  in  mak¬ 
ing  this  book,  we  must  limit 
its  distribution  to  those  directly 
concerned  with  the  fobricoting 
of  metals.  Please  send  your  re¬ 
quest  on  firm  letterhead,  giving 
your  position  or  title. 


Thr  .Naiien’f  Hr«dq»u»rtrr»  for  Bro*»  A  Copprr 
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TUBES  AT  WORK 


TypeSJPIlA 

Sing/«-gun 

fvbe 


Type  54SWP11 

4  gun  fube 


♦X)OV 


6VtoK6 
6V»0  6SH7 
6VI0  6X5 


risooool 


:  50.000 


H-21  Dual-channel 
Oscilloscope 


FIG.  1 — Schematic  diagram  oi  a  0  to 
300-t  regulated  eupply  with  straight 
d*c  control  amplUier 


Oscilloscope 

for  ttrip  ftim 
recording 


amplifier  tube  V^i  controls  the  series 
tubes  V,  in  the  usual  way,  but  the 
cathode  of  V,  is  returned  to  a  point 
75  volts  below  ground. 

The  output  voltage  is  adjusted 
conventionally  by  a  potentiometer 
R.,  but  the  negative  end  of  the  di¬ 
vider  string  R,  R,  R,  is  returned  to  a 
point  150  volts  below  ground  in 
order  to  preserve  a  favorable  con¬ 
trol  ratio  at  low  output  voltages. 
Unfortunately,  while  the  circuit 
looks  simple,  too  many  separate 
heater  windings  are  required  and 
the  pow’er  dissipation  in  auxiliary 
circuits  is  excessive,  so  that  the 
supply  is  bulkier  than  one  might  in¬ 
fer  from  the  diagram. 

Carrier  D-C  Amplifier 

The  designer  is  handicapped  by 
the  necessity  for  a  common  return 
connection  in  the  output  and  d-c 
amplifier  circuits,  which  makes  the 
plate  voltages  for  the  d-c  amplifier 
dependent  on  the  output  voltage  of 
the  supply.  What  is  needed  is  a 
four-terminal  d-c  amplifier,  whose 
output  is  divorced  completely  from 
the  operating  potentials  of  the 
tubes. 

Such  a  four-terminal  amplifier  is 
realizable  by  using  a  carrier-volt¬ 
age  principle.  Amplification  is  ef¬ 
fected  at  a  carrier  frequency,  iso¬ 
lation  is  effected  by  capacitors  or 
transformers  and  the  d-c  is  recov¬ 
ered  with  a  diode. 

For  the  present  application,  d-c 
modulation  is  best  carried  out  by 
means  of  a  germanium  crystal  rec¬ 
tifier.  Carrier  voltage  is  applied  to 
the  rectifier  at  low  level,  and  the  re¬ 
sulting  carrier  voltage  across  a  load 
resistor  is  changed  by  varying  the 
d-c  bias  on  the  crystal.  Such  a  cir¬ 
cuit  and  its  transfer  characteristics 
are  shown  in  Fig.  2.  For  this  regu- 


...for  more  accurate  and  efficient 
RESEARCH,  TEST  and 
VISUAL  OPERATIHG  CONTROL 


By  permitting  simultaneous  observation  or  re¬ 
cording  of  2,  4,  6  or  more  different  phenomena, 
multi-gun  cathode  ray  tubes  and  multi-chan¬ 
nel  oscilloscopes  pave  the  way  to  farther-reach¬ 
ing  analysis  and  better  operation  in  many  fields. 

Sew  cattilr/g  on  request. 


H-42A  Strainalyzer 

for  simultaneous 
analysis  of  4 
stresses  or 
strains  from 
0  to  50,000 
cycles 


H-81  S  Channel  Oscilloscope 

originally  developed  for  recording 
seismographic  phenomena 


Type  21JHP7 

Sing/e-gun  tube 
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SUPERSTRUCTURE 

INSULATOR  ASSEMBLY 

•  3cofiiWfiationB  of  •lomonttfor  p«^ 
f«ct  pictwro  clorHy  Ofi  Rocli  chonn# 

•  Fwll  360*^  •l•ctr•«k  erionfotioii 


Ironically  sw»tc»^^— 


DIRECTRONIC 
BEAM  SELECTOR 


•  Oivtt  rtmoM  control  of 
olomoni  combination* 
o  Mounts  on  or  noor  sot 
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TRANSrORMER  CANS 


STOCKED  IN  STANDARD  SIZES 


We  can  save  you  die  costs  on  all  stock  size  transformer  cans, 
and  will  make  IMMEDIATE  DELIVERY.  A  full  range  of  sizes  are 
available  with  or  without  covers.  List  of  stock  sizes  and  prints 
furnished  on  request. 

SPECIAL  SHAPES  AND  SIZES 

We  are  also  equipped  to  fabricate  special  sizes  and  shapes  (round, 
square  and  rectangular)  to  your  own  specifications.  Tell  us  your  trans¬ 
former  can  requirements  and  we  will  be  glad  to  submit  estimates. 

f 

Craft  Transformer  Cans  are 
drawn  in  one  pie<e. 

MANUFACTURING  CO. 

3949  W.  Schubert  Av.,  Chicago  47 


StciUtieAA.  Steel  SpexUaiulA, 


FIG.  2 — Carrier  modulator  with  cryital 
dioda.  Slop,  ii  about  twice  o.  itaap 
at  O.l-T  input  carrier  level  but  linearity 
U  poorer 

lator  application  the  low  input  im¬ 
pedance  is  of  no  consequence,  nor  is 
waveform  distortion. 

Currier-Type  Regulator 

The  circuit  of  a  complete  regu¬ 
lated  d-c  power  supply  using  a  four- 
terminal  carrier-type  d-c  control 
amplifier  is  shown  in  Fig.  3.  While 
the  circuit  looks  comparatively 
complex,  its  physical  realization  is 
relatively  compact  and  efficient. 
The  additional  components  are  all 
small  and  cheap  and  power  dissipa¬ 
tion  in  auxiliary  circuits  is  low. 

The  circuit  of  Fig.  3  will  deliver 
from  0  to  300  volts  with  an  internal 
impedance  of  about  40  ohms.  Cur¬ 
rent  output  at  high  output  voltages 
is  determined  by  the  current  pa.ssed 
by  the  series  tube  V.  at  zero  bias 
and  is  determined  at  tow  voltages 
by  the  allowable  plate  dissipation  of 
that  tube. 

The  source  of  carrier  voltage  is 
an  ordinary  oscillator,  F,.  A  con¬ 
venient  carrier  frequency  was 
chosen  as  150  kc.  A  winding  L-  of 
a  few  turns  on  the  oscillator  coil 
form  L,  takes  off  a  signal  of  about 
1  volt  for  excitation  of  the  carrier 
modulator  system. 

The  modulator  comprises  a  1N38 
crystal  diode  and  a  load  resistor  R,. 
The  d-c  control  voltage,  varying  the 
conduction  of  the  1N38  diode,  is  the 
difference  between  a  fixed  fraction 
of  the  d-c  output  voltage,  taken 
from  point  A  on  a  divider  and  the 
potential  of  the  slider  B  on  a  poten¬ 
tiometer  P,  across  a  d-c  reference 
source  Vj.  If  point  A  becomes  more 
positive  than  point  B,  the  conduc¬ 
tion  of  the  1N38  diode  will  increase 


<■ 


s 


206 


August,  195/  — ELECTRONICS 


Nf10263 
Htrmatically 
itoUd  vthicwlar 
suppressor;  con¬ 
forms  with  $19- 
nol  Corps  spec's. 


NF1At42J 
Extro  heovy 
duty,  hormeticcil- 
ty  seoUd,  corro¬ 
sion  proof  filtor; 
3  50  omp.  CO- 
pocity. 


NEIAOSdJ 
Heovy  duty,  her- 
meticolly  sealed, 
corrosion  proof 
filter  of  feed- 
throuph  desipn. 


NF1C203 
An  efficient  s«n- 
ple  pi  filter  for 
industriol,  mo- 
rino  ond  oircroft 
service. 


NnAl?7 
For  low-current 
opplicotions 
where  spoce  is 
limited. 


NF10270 
Metollized  po- 
per  construction 
for  high  capac¬ 
ity,  low  voltage 
applicotiens. 


INTERFERENCE 

FILTERS! 


There’s  a  standard  OD  QUIETONE  filter 

for  practically  every  known  application, 
engineered  by  the  largest  filter  laboratory  in  the  world. 

If  your  problem  is  a  brand  new  one,  our  filter  engineers 

will  be  glad  to  collaborate  with  you!  VI  rite  Dept.  K-81,  for  full  inforniulion 
Cornell-Dubilier  Electric  Corp.,  South  Plainfield,  N.  J. 


CoRNELl-DiiBiLIER 

CAPACITORS 


PLANTS  IN  SOUTH  PLAINPICLO  N.  J.; 
CAMOAIOCC.  MASS.;  PAOVIOCNCC  A 
SPAINOS.  N.  C.:  ANO  SWBSIOIAAT.  TMC  i 
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»425v  UNREG 


150-KC 

OSCIU.ATOR 


indutMol 


facturing  methods  —  keyed  to  the  elec¬ 
tronic  industry  —  give  assurance  that  each 
part  is  electrically  and  mechanically  cor¬ 
rect.  Complete  service  from  blueprint  to 
finish  features  deliveries  to  meet  your 
assembly  line  schedules.  Inquiries  will 
receive  prompt  attention;  address  Mack 
Molding  Company,  Inc.,  Wayne,  N.  J. 


•aRUNGTON,  VERMONT 


OVER  30  YEARS  OF 
MOLDING  SERVICE  TO  INDUSTRY 


•VATERtOO,  P.Q.  CAN 


(centiRiied) 


Melded  by  MACK  for  Ifct 
RCA- Victor  Id-inch  Teieeitien 
Receivers.  Rolystyrene  seNet 
the  high  voltage  preWeeii. 


RCA> Victor  Model  66X12— Cabinet 
coeiprestion  molded  by  MACK 
for  the  RCA  Victor  Division 
of  Radio  Corporation  of  America. 


^^AfOio  WAKIH® 


Specify  Made  with  cotiMooeo  for  all  your 
molded  componedf'iV^rcmeiMs.  One  of 
the  ori;>inal  plastic  molders.  Mack  exper¬ 
ience  dates  back  over  three  decades,  to 
the  beginning  of  the  industry.  From 

r]A«i0n  to  final  in«rh*y*tion  Maylr  manii. 


FROM  3  COMPLETE  PLANTS 


FIG.  3 — Schematic  of  a  0  to  300-v  regu¬ 
lated  supply  with  carrier-typo  four- 
terminal  d-c  control  amplifier 


and  more  carrier  voltage  will  ap¬ 
pear  acros-s  diode  load  resistor  R,. 

Amplification  of  the  controlled 
carrier  voltage  is  effected  by  a  con¬ 
ventional  tuned  amplifier  Recov¬ 
ery  of  the  d-c  signal  after  amplifi¬ 
cation  is  carried  out  by  a  6H6  diode 
V^,  connected  as  a  voltage  doubler. 

The  return  side  of  the  voltage 
doubler  is  connected  directly  to  the 
cathode  of  the  series  tube  K..  The 
rectified  d-c  is  negative  on  the  V, 
grid.  An  increase  in  the  d-c  output 
voltage  at  the  cathode  of  F,  will 
bias  the  1N38  so  as  to  increase  the 
carrier  voltage;  the  voltage  recti¬ 
fied  by  the  6H6  will  increase  and 
bias  the  series  tube  V,  in  a  regula¬ 
tory  manner. 

The  high  frequency  limit  of  the 
regulating  action  depends  on  the 
bandwidth  of  the  carrier  amplifier 
system.  To  keep  the  output  im¬ 
pedance  of  the  whole  power  supply 
low  at  frequencies  above  a  few 
thousand  cps,  a  capacitor  C,  is  pro¬ 
vided  across  the  output. 

Design  Considerations 

No  untoward  tendencies  to  in¬ 
stability  were  observed  in  trying 
out  the  circuit  of  Fig.  3.  Hum  aver¬ 
aged  around  5  mv. 

To  permit  lowering  the  d-c  out¬ 
put  voltage  all  the  way  to  zero 
under  conditions  of  light  load,  the 
carrier-rectifier  system  must  be 
capable  of  producing  enough  nega¬ 
tive  bias  to  cut  off  the  series  tube 
F,.  About  150  volts  is  required. 
The  high  rectified  voltage  makes  a 
thermionic  diode  advisable  for  F„ 
rather  than  germanium  diodes. 

An  attractive  feature  of  this 
type  of  regulator  is  that  the  control 
ratio  can  be  made  extremely  high 
by  merely  providing  a  lot  of  ampli- 
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WAYNE,  NEW  JERSEY 


TUBES  AT  WORK 


use  NORDUIEUTS 


TUBES  AT  WORK 


fication  at  the  carrier  frequency. 
When  this  is  done,  the  carrier  level 
at  the  modulator  diode  should  be 
lowered  proportionately.  The  low 
limit  for  diminishing  returns  has 
not  been  well  investigated,  but  is 
probably  of  the  order  of  50  mv. 

Stability  of  contact  rectifiers  is 
considered  somewhat  better  than 
that  of  thermionic  tubes,  so  that 
this  type  of  regulator  may  well  be 
capable  of  holding  to  within  a  few 
tens  of  millivolts  with  respect  to 
the  reference  voltage  under  a  wide 
range  of  conditions. 


Reference 


(1)  R.  U  C.  White. 
2.2«8,7»0,  Jan.  «,  1942. 


U.  S.  Patent 


Aircraft  Communication 
System 

Engineers  of  the  Air  Materiel 
;  Command’s  Electronics  Lab  at 
I  Wright-Patterson  Air  Force  Base 
have  redesigned  all  the  audio  com¬ 
ponents  of  an  aircraft  communica¬ 
tion  system  in  one  coordinated  pro¬ 
ject  which,  they  say,  has  achieved 
better  integration  of  parts  than  was 
possible  in  the  projects  of  the  past. 

One  of  the  most  important 
changes  is  the  use  of  small  ampli¬ 
fiers  at  each  station  instead  of  the 
one  large  central  amplifier  used  in 
current  sets.  This  serves  as  a  pre¬ 
amplifier  when  the  crew  member  is 
talking  into  his  mike  and  as  a 
booster  for  his  earphones  when 
he  is  listening.  It  is  built  into  the 
crew  station  control  panel. 

Voice  distortion  and  instability 
have  been  cut  down  by  95  percent 
j  by  increasing  the  frequency  range 
I  and  using  a  moving  coil  dynamic 
j  microphone  and  earphones  instead 
of  the  carbon  mike  and  magnetic 
j  diaphragm  earphones  now  in  use. 

!  Earphones,  the  source  of  sore 
I  ears  after  several  hours  of  flight, 
j  were  redesigned  to  be  more  com- 
1  fortable.  They  are  of  plastic  with 
a  nylon  cap.  The  uncomfortable 
I  leather-covered  metal  bands  that 
now  form  the  headband  will  give 
way  to  a  netting  that  snaps  on 
easily.  The  two  plugs  and  cord 
used  for  the  earphones  and  mike 
have  been  cut  to  one  plug  and  one 
cord. 

The  new  system  will  replace  all 
sets  now  in  use  on  bombers,  fighters 
and  transports. 
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mounted  with  standard  micro- 
switches,  provides  for  instanta¬ 
neous,  dependable,  flash-proof 
opening,  closing  or  tronsfer  of 
circuits  up  to  250  volts  with  5 
omp.  load.  Micro  switches  may 
be  poled  for  normally  open, 
normolly  closed  or  break-moke 
contacts.  The  fast-acting,  fast- 
releosing  relay  nor- 
molly  operates  at  one 
wott.  Single-wound 
coils  may  be  hod  in 
ony  resistance  up  to 
10,000  ohms.  Center 
contacts,  independent 
of  micro-switches,  ou- 
tomotkally  control  o 
signal  circuit.  ^ 


North  relays  may 


automatically  latches  in  the 
operated  position,  is  re¬ 
leased  by  an  impulse  to  the 
second  coil  which  trips  the 
simple,  positive  latch.  This 
permits  holding  of  oil  cir¬ 
cuits  in  the  operated  posi¬ 
tion  for  indefinite  periods 
without  continued  energising 
of  either  coil.  Both  coils  ore 
fast-octing^  fast-releasing, 
ond  normally  operate  at  2 
wotts.  Three  pile-up  spaces 
provide  for  a  choice  of  more 
than  100  break  and  /  or 
moke  contoct  sets. 


In  Combination  .  .  . 

the  latching  relay  with  the  micro-switch  mounting,  provides  an  ideal 
automatic  switching  control.  Typical  are  its  uses  in  controlling  airport 
runwoy  lights,  signalling  devices  and  other  on-ond-off  controls  within 
the  rated  amperage. 


WRITE  FOR 
THE  NEW 
NORTH 
RELAY 
CATALOG 


/  Originators  of  ALL  RELAY 

Systems  of  Automatic  Switching 
1438-T  South  Market  Street,  Gallon,  Ohio,  U.S.A. 


f 


106  FP 
1500  V  (RMS) 
Flong*  diam*t«r  19/M" 
Mowntin9  hel« 
ll•ctred•  treotmeni 
F9  only 


107  Series 
2000  V  (RMS) 

FIcing*  diofn*t«r  7^" 
Mounting  holo  15/  64" 
Eloctrodo  trootmonft 
TH,  HT,  FP,  HU, 
ond  FPSW 


108  Series 
2000  V  (RMS) 

Flongo  diomotor 
Mounting  holo  1^" 
Etoctrodo  trootmonts 
TH,  MT,  FP.  HU. 
ond  FPSW 


terminals 


PIATTENEO 
AND  PIERCED 


HOLLOW 

TUtE 


STRAIGHT 

WIRE 
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104  Series 
1000  V  (RMS) 

Fionge  Oiometer  .200 
Mounting  hole  Va" 
Electrode  treotments 
$W  and  L 


109  Senes 
2500  V  (RMS) 

Fionge  diameter  7)" 
Mounting  hole  7^" 
Electrode  treatments 
TH,  HT.  FP,  HU, 
and  FPSW 


105  Series 
1500  V  (RMS) 

Flange  diameter  .250 
Mounting  hole  7^" 
Electrode  treotments 
$W  and  L 


1  1 0  R  Series 
3000  V  (RMS) 

Flange  diometer  7^^" 
For  exterior  mounting 
Electrode  treotments 
HU,  HT,  FP,  FPSW, 
and  FPNH 


Class  to  Steel  for  a 
True  Fused  Hermetic  Seal 

Protect  Sensitive  Electrical  Components  from 

DIRT  MOISTURE 

FUMES  CHANGING  PRESSURES 


112  Series 
3000  V  (RMS) 

Flange  diometer  Vi" 
Mounting  hole  Vs" 
Electrode  treatments 
HTt,  HT,  FP,  FPSW, 
ond  FPNH 


GENERAL  SPECIFICATIONS 


112  R  Series 
3000  V  (RMS) 

Flange  diameter  Vs" 
For  exterior  mounting 
Electrode  treotments 
HTl,  HT.  FP,  FPSW, 
FPNH  ond  FP  Threoded 


mottriols  •  •  C.R.  ttMl  disc  and  sImI 
•iMtrodM.  lirttdusMi  with  |l«s. 

finis)i**  fusMi  dsctro  tin  plott. 
voltogt  tfSt  •  -  SM  individual  tor- 

inninnnd 


pressurt  ttst  •  •  12  pounds  gouin. 

insulation  ttst  •  •  10,000  mojohms 
oftur  salt  wotof  hnnMrtion. 

suddtn  thtnnal  shock  test  •• 

dry  ic«  to  boilmg  wotor. 


\yji 

A  * 

"r  1 

1 

105  TB-FP  Tu 
1 500  V  (RMS) 
Fionge  H"  hex. 
Mounting  hole  %" 
28  threaded 
Electrode  treatment 
FP  only 


K»y  to  Electrode  Treatment  Available  on  These  Terminals 
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' '  dependable  timing 


INTFPVAl  TIMERS 


to  product  performance 


PUlSC  TIMERS 

SYNCHRONOUS 
motors  also 

CLUTCH  REVERS 
IBLE  AND  CHART 
DRIVE  TYPES 


As  specialists  in  TIME  os  a  doctor  of 
CONTROL,  we  have  developed  a  wide  range 
of  timing  devices,  extensively  used  on 
electrically -operated  commercial  and  Industrial 
equipment  where  accurote,  dep'end^able  timing  Is 
essential  to  insur^  efficient  pro^uc 
performance  ...  to  odd  convenience  of 
operation  ...  to  prevent  work  spoilage  and, 
protect  equipment  itself. 

Although  the  majority  of  timing 
problems  can  be  effectively  solved  by 
devices  considered  "standard"  in  our  line, 
we  ffave  had  a  great  deal  of  experience 
in  the  design  of  special  devices  to  meet 
specific  requirements  .  .  and  will  welcome  me 
opportunity  to  help  solve  your  timing  p.oblein 
Write  us  for  complete  informatloi 


THE  R.  W.  CRAMER  CO.,  Inc. 

t.|««TI.'LIIIIM-l!tH-ll 


FIG.  1 — Bailc  circuit  of  tynnchro  dota 
telomoterinq  converter 


a  common  reference  signal  for  all 
data  channels.  Various  means  of 
multiplexing  these  channels  onto 
a  single  radio  or  wire  transmission 
have  been  devised  by  the  writer  and 
others. 

Converter  Circuit 

An  extremely  simple  circuit  has 
been  devised  to  convert  three-wire 
synchro  data  to  a  single,  phase- 
shifted  signal. 

The  first  portion  of  the  circuit 
consists  of  a  conversion  from  three- 
phase  to  two-phase  data.  We  refer 
here  to  space-phase  rather  than 
time-phase  voltages.  Referring  to 
Fig.  1,  three  resistors  R„  R,  and  R, 
are  connected  in  wye  between  the 
synchro  output  lines  A,  B  and  C. 
The  values  of  the  resistors  are  so 
chosen  that  the  space-phase  vectors 
of  the  voltages  BD  and  CD  are  at 
right  angles.  It  may  be  seen  from 
Fig.  2  that  the  magnitudes  of  the 
vector  voltages  across  these  re¬ 
sistors  must  then  be  related  as 
follows : 


I  tBD  1  =  I  eco  1 

Becau.se  current  vectors  t.o  and 
irt,  are  perpendicular  in  space 
phase,  and  the  sum  of  currents 


FIG.  2 — Spaca-phoM  vactor  diaqram  oi 
▼oltaqaa  appaorinq  in  Fiq.  1 


We  promiMd  you  better  resistors  than  hod  been 
available  before.  Our  new  crazeless,  blue-gray  en¬ 
amel  resistors  are  out>p«rforming  our  highest  ex¬ 
pectations  in  the  field. 

Let  us  summarize  the  improvements  you  get  in 
these  new  Hardwick,  Hindle  resistors: 

1.  Crazeless— complete  elimination  of  the  crazing 
which  results  in  failure  of  the  resistive  element  due  to 
moisture  penetration  from  humidity,  salt  and  severe 
atmospheric  conditions— providing  greater  dielectric 
strength. 

2.  High  temperature  qualifications— provide 
greater  safety  factor  under  abnormal  operating  con¬ 
ditions. 

3.  Stronger  core— gives  greater  resistance  to  ex¬ 
cess  vibration  and  shock  test. 

4.  Alloy  terminals— greater  strength— corrosion 
and  rust  resistant— spot-welded  to  the  ceramic  body. 

5.  Resistive  element— finest  quality  wire  free  from 
impurities  that  could  cause  weakness. 


6.  Connections— all  wire  connections  to  terminals 
are  protected  by  positive  non-corrosive  bonding. 

The  above  factors  give  you  obsolute  ossuronce  of 
longer  life  and  outstanding  performance. 

The  fixed,  the  ferrule  and  the  flat  types  are  de¬ 
signed  for  and  manufactured  in  accordance  with 
JAN-R-26A  specifications. 

HARDWICK,  HINDLE,  INC. 

Rheostats  and  Resistors 

Subsidiary  of 

THE  NATIONAL  LOCK  WASHER  COMPANY 


NEWARK  3.  N.  J. 


EitoUnhad  IttS 

0. 


for  mort  lhati  o  qwerttr  of  a  ttnfury 
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Used  by  more  engineers  then  ait  other 


tope  recorders  combined 


MAGNECORO,  INC.,  DEPT.  EA-8 


^iTlcujuecijrtil,  INC. 

HIGH  FIDELITY  TAPE  BECOtCEPS  FOB  INDUSTBY 


^  FINDS  A  FIELD  OF  BLACK  GOLD 

Modern  engineers  know  that  black  gold  is  where  you 
find  it .  .  .  scientifically!  That's  why  they  use  Magnecord 

tape  recorders  in  their  search  for  new  oil  supplies. 
Magnecord  recordings  of  signals  from  sensitive 

electronic  instruments  help  determine  the  depth  and 
location  of  oil  bearing  rock  strata. 

Whatever  your  recording  problem  In  science,  industry  or 
communications,  Magnecorders  offer  greater  fidelity  and 
precision.  Available  for  subsonic,  audio  and  supersonic  research, 
Magnecord  can  fill  your  most  exacting  requirements. 


entering  point  /)  mu.st  be  zero,  the 
relative  magnitude  of  the  currents 
must  be 

I  tAD  l=niv'2tao| 

and 

I  ISO  I  =  1  icD  I 

Using  these  expressions,  the  ratio 
of  the  resistances  is: 
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r  iva.  . — circuiT  wnicn  vm- 
ployi  additional  component,  to  avoid 
loading  oi  phase  network  by  output 
circuit 


Ri  eco  ISO 

The  above  values  have  been  veri- 
j  fied  experimentally, 
j  The  second  portion  of  the  circuit 
I  of  Fig.  1  converts  the  two-space- 
phase  voltages,  BD  and  Clf,  into  a 
phase-varying  output  voltage,  ED. 
I  The  voltagesB/J  and  CD  are  related 
j  as  follows: 

CBD  =  B  sin  wt  sin  (9  +  45°) 

and 

ecD  =  E  sin  ut  sin  (9  —  45°) 


If  R,  is  cho.sen  equal  to  l/mC  at 
the  synchro  supply  frequency,  then 
the  output  voltage  is: 


eED  *  ^2  (csD  zf  45°  —  ecD  ^  —  45°) 

fFD  =  '  2  E  (sin  (uil  +  45°)  sin  (9  +  45°) 
—  sin  (ul  —  45°)  sin  (9  —  45°)] 
=  V2” E  (sin  (uil  +  45°)  sin  (9  -|-  45°) 
+  cos  (u<  +  45°)  cos  (9  -1-  46°)1 
=  V2  £  cos  (oil  —  9) 


The  latter  is  seen  to  be  a  con¬ 
stant-amplitude  carrier  of  fre¬ 
quency  u>  who.se  phase  is  propor¬ 
tional  to  the  synchro  shaft  angle 
0.  It  is  convenient  that  any  load 
applied  across  terminal  ED  be  a 
negligible  load  on  the  network.  The 


sin  1.5°_  1 

sin  30°  ^  xT 


=  0  306 


The  DAVEN  Type  35-A,  Distortion  and  Noise  Meter,  is  a  new,  skillfully  engineered 
instrument  that  provides  a  rapid,  accurate  means  of  measuring  distortion,  noise  and 
hum  level  in  audio  frequency  equipment. 

Of  particular  importance  is  the  fact  that  there  is  no  balancing  or  laborious  time 
consuming  tuning  required  to  make  measurements.  The  user  need  only  push  a 
button  and  the-  unit  is  automatically  balanced. 


If;- 


This  is  accomplished  by  the  u.se  of  a  series  of  8  fixed  band  rejection  filters  covering 
the  range  SO  cycles  to  IS  K.c.,  followed  by  a  stable,  high  quality,  wide  range  (SO 
cycles  to  4S  K.c.),  high  gain  amplifier.  There  are  no  tube  circuits  or  other  sources  of 
inherent  distortions,  making  it  possible  to  measure  low  levels  of  distortion  accivately 
over  a  wide  level  range. 


191  CENTRAL  AVENUE 
NEWARK  4,  N.  J. 


-  SPEOHCATIONS - 

RESIDUAL  DISTORTION:  No  tube  circuits  or  non-iinear  devices 
between  input  of  set  and  filter  input 

DISTORTION  MEASUREMENTS:  FUters  provided  for  50,  100,  400, 
1000  cycies,  5  Kc,  7.5  Kc,  10  Kc,  and  15  Kc  with  cut  off  of  —70  db. 
Distortion  measurements  to  0.1%  full  scale  meter  deflection  with  zero 
level  input 

NOISE  MEASUREMENTS:  With  zero  db  input  limit  is  —80  db.  At 
•f40  input  limit  is  —115  db  below  input 
AMPLinER  FREQUENCY  RANGE:  50  cycles  to  45  Kc. 
ACCURACY:  Filters  are  down  70  db  at  fundamental  frequencies,  and 
within  ^0.5  db  of  flat  response  at  the  second  harmonk.  Absolute 
accuracy  of  measurement  can  be  depended  upon  to  be  within  ±5%. 

RESIDUAL  NOISE  LEVEL:  Below  —80  db  at  gain  control  full  on. 
Multiple  gain  control  employed  so  that  residual  noise  drops  to  —90  db. 
when  gabi  control  is  set  at  —30,  —100  db  when  gain  control  is  set  at 
-20,  etc. 


U’s  that 


. . .  Automatic  Push-Button  Tuning 


! 


THE  ELECTRON  ART  (continued) 

load  consisting  of  R,  and  C  is  di¬ 
rectly  across  two  synchro  output 
I  terminals  and  must,  like  Ri,  R,  and 
I  R„  be  high  enough  in  impedance  to 
I  avoid  a  voltage  drop  through  the 
I  synchro.  In  certain  cases,  if  the 
j  output  load  is  not  negligible,  net¬ 
work  constants  can  be  adjusted  to 
■  compensate  therefore. 

Accuracy 

I  By  careful  selection  of  the  five 
circuit  elements  mentioned  above, 

:  angular  inaccuracies  as  small  as  a 
fraction  of  a  degree  may  be  at¬ 
tained. 

Figure  3  .shows  a  complete  circuit 
which  employs  additional  compo- 
i  nents  to  avoid  loading  of  the  phase 
network  by  the  output  circuit,  and 
to  allow  grounding  of  one  side  of 
'  the  output.  The  photograph  shows 
j  a  manufactured  plug-in  assembly 
1  of  two  such  circuits. 


. . .  Switch  to  Arkwright  Tracing  Cloth!  You  can  re-ink 
clean,  sharp  lines  over  any  erasure  without 
“feathering”  or  “blobbing”  to  spoil  your  work. 


\  Analog  ('oinpulor 

By  S.  Bosworth 

f’oniputrr  Carp,  of  America 
Sett'  Yorkt  S.  K. 


Painstaking  Arkwright  inspection  guards 
your  drawings  against  pinholes,  thick  threads  or  other 
imperfeaions — Arkwright  quality  insures  them 
against  brittleness,  opaqueness,  or  paper-fraying  due  to 
age.  That  is  why  Arkwright  Tracing  Cloth  takes 
clean,  sharp  drawings  that  yield  clear,  sharp 
blueprints  years  after  you  make  them. 


Remember:  if  your  work  is  worth  saving,  put 
it  on  Arkwright  Tracing  Cloth.  Would  you  like  a  sample? 
Write  Arkwright  Finishing  Co., 


1  An  inexpensive  desk-.size  electronic 
differential  analyzer  has  recently 
been  developed  by  the  Computer 
Corporation  of  America.  Although 
it  is  hou.sed  in  a  cabinet  which  is 
only  36-1  in.  high,  IDA  (for  Inte- 
gro-Differential  Analyzer)  contains 
I  20  d-c  computing  amplifiers,  23  pre- 
I  vision  ten-turn  potentiometers,  8 
of  which  may  be  used  for  setting 
,  in  initial  conditions,  8  integrating 
capacitors,  a  control  panel,  a  highly 
.  stable  regulated  power  supply,  and 
a  setup  board  for  wiring  in  the 
analog. 

The  top  panel  of  the  main  cabinet 
.shown  in  Fig.  1  contains  the  23 
coefficient-setting  potentiometers. 
Any  of  the  eight  potentiometers  in 
the  upper  row  may  be  used  to  set 
initial  conditions  into  the  integrat¬ 
ing  capacitors  mounted  behind 
them.  For  this  purpo.se,  the  switch 
directly  below  each  one  is  thrown 
either  to  left  or  right  for  positive 
or  negative  initial  conditions 
re.spectively.  With  the  switch  in 
the  center  position,  the  corre.spond- 
ing  potentiometer  may  be  used  as  a 
coefficient-setter. 

1  The  eight  l-/if  ±1  percent  herme- 
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Comprising  the  Nine-Chcmnel  Switch  Unit  (5262- A),  Mixer  Line 
Amplifier  (5263-A)  cmd  Low  Voltage  supply  (5019-A). 

Variety  of  special  effects,  achieved  quite  simply  with  the  pro¬ 
visions  in  the  Mixer  Amplifier,  can  be  previewed  before  being  put 
on  the  air.  Single  Mixer  Control  at  Switching  unit  permits  smooth 
transition  from  one  channel  to  another.  Again,  another  control 
at  Switch  Unit  determines  bus  cutoff  voltage  cross-over  point, 
so  that  any  degree  of  fading,  lapping  or  superimposing  of  two 
signals  on  be  accomplished.  Provision  is  made  available  in  the 
Mixer  Amplifier  (or  insertion  of  special  blanking  to  create  special 
effects  such  os  wipes,  montages,  etc. 

While  main  line  is  feeding  transmitter,  the  mixer  amplifier  out¬ 
put  con  be  used  to  feed,  simultaneously,  a  different  mixed  studio 
show  to  an  audition  circuit.  The  Mixer  Amplifier  hos  three  identi¬ 
cal  program  outputs  which  may  be  fed  to  transmitter,  network 
cable  and  master  line  monitor. 


Switch  Unit  available  for  mounting 
in  standard  19  ”  relay  rack  or  in  con¬ 
sole.  Mixer  Line  Amplifier  and  its 
power  supply  are  rack  mounted. 

All  channels  take  either  local  or 
remote  signals. 

Lap,  fade  or  super  are  achieved 
with  single  control.  Facilities  for 
inserting  special  blanking  (horizontal 
wipes,  montages,  etc.).  Preview  for 
special  effects. 

Sync  insertion  on  local  signals,  con¬ 
trolled  by  pushbuttons.  No  switching 
transients  on  main  line  switching. 
Automatic  pedestal  setup  incorpo¬ 
rated  in  mixer  amplifier. 

Frequency  response  of  preview  moni¬ 
tor  No.  I  amplifier,  mixer  amplifier 
and  mainline  amplifier  flat  within 
0.5  db  to  8  MC:  less  than  6  db  down 
at  10  MC.  Preview  Monitor  No.  2 
amplifier  flat  with  in  0.5  db  to  6  MC: 
less  than  6  db  down  at  8  MC. 

Lucite.  pushbuttons  lighted  internally 
when  button  is  pressed. 

FUITNFI  DFTtllS  ond  OUOIAtlONS  ON  IEQUES1 


TELEVISION  TRANSMITTER  DIVISION 

ALLEN  B.  DU  MONT  LABORATORIES,  INC. 

1000  Main  Avenue,  Clifton,  N.J. 
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ROBINSON  ENGINEERED  I 


isotoiw* 
and-  sUotU  ^ttoUdUon 
(oc  AieioeHC  S^uifmehi 


MOUNTING 

SYSTEMS 


FOR  LEAR  INC... 

Robinson  Engineered  Mounting  Systems,  similar  to 
the  Met-L-Flex  base  above,  are  being  used  by  Lear 
IrK.  for  their  famous  aircraft  electronic  equipment 
after  extensive  in-flight  and  laboratory  tests. 


Engineered  Mounting  Systems  | 

•  witir  m-nuM 

•  with  MET-L-FLEX 

•  with  APPROVAL 


Vital  and  costly  equipment  aboard  new  high  performance 
aircraft  mutt  be  protected  through  extreme  conditions  of 
vibration,  overload  and  shock.  Engineers  have  found  that 
"off  the  shelf"  mounts  seldom  deliver  the  required 
results  and  therefore  they  look  to  Robinson  Aviation  for 
systems  engineered  for  the  specific  application.  Current 
Robinson  Met>L>Flex  Mounting  Systems  exceed  the. 
requirements  of  JAN-C-172A  and  Applicable  tpeciflca- 
tions.  Met-L>Flex  systems  are  available  in  JAN  form 
factors  and  special  designs,  to  fit  your  equipment. 
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FIG.  I — Compact  computoc  which  la 
capabla  oi  loivlnq  eighth  otder  diiieren- 
tlal  equotions 


tically  sealed  capacitors  permit  the 
solution  of  problems  describable  by 
an  eighth-order  differential  equa¬ 
tion. 

The  second  panel  is  hinged  to 
permit  plug-in  and  removal  of  the 
set-up  board  shown  in  Fig.  2.  Use 
of  set-up  boards  makes  possible 
almost  continuous  operation  of  the 
computer,  since  problems  may  be 
changed  in  the  few  seconds  required 
to  remove  one  board,  and  insert 
another.  Since  all  interconnections 
are  made  on  the  set-up  board,  the 
necessity  for  patch-cords  is  elimi¬ 
nated,  and  once  the  board  is  in 
place,  it  is  virtually  impossible  to 
disturb  the  problem  set-up  acci¬ 
dently. 

The  boards  consist  of  two  panels 
mounted  back  to  back  on  an  alumi¬ 
num  frame.  On  the  panels  are  266 
spring-type  binding  posts.  All  com¬ 
puter  elements  are  terminated  at 
these  posts  through  three  50-con¬ 
tact  connectors  at  the  rear  of  the 
frame  which  mate  with  receptacles 
in  the  cabinet.  The  remaining  un- 
commited  posts  may  be  used  as 
junction  points,  and  to  support 
resistors.  By  connecting  jumpers, 
which  may  be  ordinary  hook-up 
wire,  and  fixed  resistors  of  any 
desired  accuracy,  between  the  pro¬ 
per  binding  posts,  all  the  elements 
of  the  computer  are  interconnected 
to  form  the  analog  of  the  problem. 

Directly  below  the  hinged  panel 
in  Fig.  1  are  the  balance  meter  and 
balance  controls  of  ten  amplifiers. 
The  balance  controls  of  the  other 
ten  appear  just  above  this  panel. 
Each  control  incorporates  a  balance 
switch.  Pushing  inward  on  the 
knob  throws  this  switch  and  simul- 


r.i 
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MILITARY  CONTRACTORS 


Increasingly  complex  a 
electrical  and  electronic  un' 
narrow  supply  voltage  t 
Yet.  the  very  nature  oi  milit 
tions  often  requires  operati 
face  of  widely  varying  sup 
ages.  You  can  assure  the 
line  voltage  your  unit  requi 
building  in  a  ^LA  Constant  \ 
Transformer. 


SOLA  regulators  are  ideal  U 
tary  use.  They  are  self  con 
.  .  .  regulate  automatically 
stontoneously  .  . .  contain  no 
or  expendable  ports  .  .  .  rec 
manual  adjustment  or  main 
.  .  .  and  are  self  protecting 
overload.  SOLA  Constant  I 
Transformers  often  repla 
bulky  regulating  network 
simDlifvina  desian  and 


Standard  and  custom  def 
engineered  and  produ 
most  voltage  regulating 


We  welcome  your 
engineering  staff  < 
iadlities  are  at  yo 


Ml 

'r\  TRANSFORMERS 


Trontformsrt  for:  Constont  Voltage  •  Fluoretcent  lighting  •  Cold  Cathode  lighting  •  Airport  lighting  •  Seriei  lighting  •  luminous  Tub* 

Oil  Burner  Ignition  •  X  Roy  •  Rower  •  Controls  •  Signal  Systems  •  etc  •  SOLA  ILICTRIC  CO.,  4633  W.  16th  Sfroot,  Chicogo  50,  liliRO 


ELECTRONICS  — August,  1951 


219 


Here's  what  W.  J.  SCHNELL 
of  Sentinel,  says  about  the 
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(continued) 


taneously  eniraKes  a  potentiometer. 
The  inherent  stability  of  the  ampli- 
fiera  makes  balancing  necessary  only 
once  or  twice  a  day,  while  the  opera¬ 
tion  itself  requires  only  a  minute. 

The  twenty  computing  amplifiers, 
one  of  which  is  show'n  in  Fig.  3, 
are  miniaturized  plug-in  units.  The 
direct-coupled  circuit  incorporates 
a  positive  feed-back  loop  which  is 
adju.sted  to  give  infinite  gain. 
When  used  with  an  external  nega¬ 
tive  feed-back  loop,  as  it  is  in  a 
computing  circuit,  the  amplifier  is 
stable,  and  has  zero  output 
impedance. 

By  virtue  of  the  fact  that  the 
input  and  feedback  impedances  that 
determine  the  transfer  functions  of 
the  amplifiers  can  be  selected  and 
connected  on  the  set-up  board,  each 
amplifier  may  be  used  as  a  summer, 
integrator,  sign-changer,  or  con¬ 
stant  multiplier. 

Just  beneath  the  lower  row  of 
balance  knobs  and  to  the  left  in 
Fig.  1,  are  the  two  controls  which 
select  the  forcing  function  and 
adjust  its  amplitude.  Either  a  posi¬ 
tive  or  negative  internally  gener¬ 
ated  step  function  may  be  chosen, 
at  a  level  of  zero  to  50  volts  moni¬ 
tored  on  the  meter  below.  Special 
functions,  such  as  sine  or  exponen¬ 
tial,  may  be  internally  generated 
and  applied  in  the  same  manner. 
One  position  of  the  selector  switch 
also  permits  an  externally  gener¬ 
ated  forcing  function  to  be  intro¬ 
duced  through  the  socket  just  below' 
this  switch. 

On  the  right-hand  side  of  this 
panel  are  the  two  operating  con¬ 
trols.  A  spring-loaded  switch 
allows  the  application  of  the  forc¬ 
ing  function  either  momentarily  or 


W.  J.  SCHNELL, 

Oirtetor  of  Cnginocring. 
Sontinel  Radio  Corp..  Evanston.  III. 


We  can’t  honestly  say  this  is  an  unsolicited  statement.  Sure,  we  wrote  to 
Bill  Schnell.  Asked  him  point  blank  what  he,  as  director  of 
engineering  for  one  of  our  oldest  customers,  actually  thought  about 
the  Tarzian  Tuner.  Naturally,  we  were  pretty  sure  of  what  he'd  say, 
for  engineers  appreciate  the  many  desirable  features— such 

as  pin-point  oscillator  alignment . . .  unexcelled  stability— which 
are  characteristic  of  the  Tarzian  Tuner.  Manufacturers  are  invited 
to  write  for  complete  engineering  data  on  the  Tarzian  Tuner. 


FIG.  2 — Tha  analog  oi  Ih*  pioblam  U 
conitructad  on  thia  lot-up  board.  Uto 
oi  MToral  boards  makss  postlbls  stor- 
aqs  oi  probIsms  and  continuous  opsra- 
lion  oi  tha  computar 
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ELECTRONIC  INSTRUMENTATION 


DICIMAl  COUNTING  UNIT,  MODIl  700  is  a  direct  reading  electronic- 
counter  capable  of  operating  at  speeds  up  to  30,000  counts  per  second. 
Digits  from  0  to  9  are  presented  on  illuminated  front  panel.  Electrical 
reset  to  zero.  Plug-in  ckuI  mounting  for  easy  interchangeability.  The 
counter  operates  on  input  pulse  of  100  volt  neg.  with  2  microsec.  max. 
rise  time.  Output  will  drive  following  unit  in  cascade.  Dimensions 
iyg"x5"x3Vi".  Wt.  1 2  oz.  Other  models  to  a  million  counts  per  second. 


ELfCTRONIC  COUNTER,  MODEL  10  was  developed  to  meet  the 
need  for  a  rugged  industrial  counter  operating  at  speeds  up 

to  6000  counts  per  minute.  Total  count  is  displayed  on  the  I 

Decimal  Counting  Unit  and  the  mechanical  register  to  a  maxi-  .  | 

mum  capacity  of  9,999,999.  Unit  may  be  operated  from  closing  «ii—  ^  I  , 

conucts,  phoUHell,  or  any  means  that  will  supply  a  positive  I  - 

potential  of  at  least  3  volts.  All  circuitry  moisture  and  fungus  I 

priMifed.  Unit  is  available  in  a  variety  of  vapor-proof  and  •  •  R 

explosion-priK>f  housings  to  meet  individual  requirements. 

Dimensions  (1^4"  x  x  6V2''.  Weight  approximately  6  lbs. 

_  PRESET  COUNTER  consists  of  a  series  of  scale-of-lO 

s,.,  _  electronic  counting  units  each  in  parallel  with  a  10- 

t'  K  -  IgIGMAA  position  push-button  switch.  This  instrument  accepts 

Kfl  1  counts  in  the  conventional  manner  at  rates  up  to 

■K  10,000  cps.  Any  number  from  0  to  maximum  capa- 

WK  ^  preset  merely  by  depressing  appropriate 

push-button  in  each  column.  Upon  reaching  the  pre- 
^  set  count,  the  unit  supplies  an  output  pulse  to  drive 

a  register,  close  a  gate,  divert  a  production  line  or  perform  any  other  desired  function. 
It  then  resets  to  0  and  recycles  automatically.  Available  in  any  desired  capacity. 

EVENTS  PER  UNIT  TIME  METER,  MODEL  554  will 
automatically  count  and  display  the  number  of  events 
that  (Kcur  during  a  precise  one  second  interval  at 

rates  up  to  100,(KM)  events  per  second.  Accuracy  is  ±  1  I  I  I  I 

one  event.  Will  operate  either  manually  or  auto-  TIJ  I  I  , 

matically  to  count  any  mechanical,  electrical,  or 

optical  cKcurrences,  regularly  or  randomly  spaced, 

that  can  be  converted  into  changing  voltages.  Instru- 

ment  counts  for  one  second  and  displays  the  results  ^ 

on  illuminated  five-digit  panel.  Will  recycle  continuously  on  automatic  operation. 

Omsenient  test  switch  permits  2  second  self-check  of  entire  unit.  Dimensions  20%" 

X  10*/j”  X  1^”-  Weight  approximately  68  lbs. 


FIG.  3 — Twenty  computlnq  cnnplUiera 
of  the  type  shown  are  used.  These 
I  nterchanqeahle  units  can  operate  os 
Integrators,  summers  or  sign  changers 


continuously,  before  the  start  of, 
or  during,  the  computing  process. 
The  large  knob  alongside  it  is 
marked  Off-Recorix-Compute.  With 
this  switch  in  the  Off  position,  the 
recording  oscillograph  motor  is 
turned  off,  and  each  computing 
capacitor  is  maintained  in  either  a 
di.scharged  condition,  or  at  some 
preset  initial  condition  voltage. 
Under  these  circumstances,  the 
computing  process  is,  in  effect, 
clamped  to  correspond  to  conditions 
in  the  system  at  time  f  =  0.  When 
the  switch  is  turned  to  Record, 
the  computing  process  remains 
clamped,  but  the  recorder  chart 
drive  is  turned  on.  This  permits 
the  chart  to  reach  full  speed,  and 
allows  the  pens  to  be  zeroed  me¬ 
chanically.  Rotating  the  switch  to 
Compute  removes  the  capacitor 
clamps,  and  allows  the  computa¬ 
tion  to  proceed. 

Below  the  control  panel  is  the 
regulated  power  supply.  Positive 
and  negative  B  voltages  are  fur¬ 
nished  to  the  amplifiers,  as  well  as 
to  the  integrating  capacitors  for 
initial  condition  charging,  and  to 
the  forcing  function  circuit.  These 
voltages  are  regulated  to  better 
than  0.1  percent  for  simultaneous 
variations  in  load  from  zero  to  full, 
and  line  from  105  to  135  volts. 
Power  supply  voltages  and  cur¬ 
rents  are  monitored  by  the  two 
meters  on  this  panel. 

Figure  4  is  a  close-up  view  of 
.  the  recorder  and  its  control  unit. 
Amplifiers  for  driving  the  magnetic 
oscillograph  are  contained  in  the 
control  unit,  as  well  as  switches  to 
select  the  input  to  each  channel. 
This  cabinet  also  contains  circuits 
for  controlling  and  calibrating  the 
gain  of  the  recording  channels,  and 
for  monitoring  any  of  the  amplifier 


II  I  I  onds.  Accuracy  is  ±  10  microseconds.  Any  oc- 

ill  currences  that  can  be  translated  into  changing 

voltages  may  be  so  timed.  Timing  may  be  started 
and  stopped  by  independent  voltages,  the  polar- 
which  may  be  selected  by  means  of-toggle 
^  switches.  Sensitivity  control  permits  selection  of 

the  amplitude  of  start  or  stop  voltages  at  optimum  level  for  elimination  of  interfer¬ 
ence.  Dimensions  20%"  x  lO'/z"  x  15".  Weight  approximately  58  lbs. 


5INGLE  DOURLE  RUL5E  GENERATOR  MODEL  903  is  a 

general  purpose  laboratory  instrument  that  supplies 
either  single  or  paired  pulses  individually  variable  in 
amplitude,  width  and  polarity.  Pulse  spacing  is  contin-  ^ 
uously  variable  from  0  to  10  microseconds,  pulse  width 
from  0.10  to  1.6  microseconds  and  pulse  amplitude 
from  200  volts  maximum  negative  and  50  volts  maxi- 
mum  positive  fur  1000  ohm  load,  and  10  volts  maxi- 
mum  negative  and  50  volts  maximum  positive  for  50 

ohm  load.  Single  or  double  pulses  are  available  through  separate  panel  connectors. 
Repetition  rate  internally  controlled  1  to  1000  cps.  Push-button  control  single  cycle. 
External  signal  control  for  any  rate  up  to  1000  cps. 


These  are  basic  descriptions  of  representative  standard  instruments. 
A  variety  of  modifications,  both  standard  and  special,  are  available 
to  meet  specific  requirements.  For  complete  details  write  Dep't.  E. 
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ironic  utes  ...  or  high  heat-reti>Unt  equipment  .  .  . 
consult  with  us.  Our  fifty  years'  experience  is  at  your 
disposal. 


. . .  that's  what  the  trademarks  and  brand  names  of 
American  producers  establish.  For  never  has  a  conn* 
try  accumulated  such  wealth  of  designing  and  engi¬ 
neering  talent,  such  monumental  means  for  producing 
both  the  necessities  and  luxuries  of  the  day,  or  such 
massive  potential  for  meeting  the  needs  of  tomorrow — 
however  vast  and  varied  they  may  be. 


As  recipient  of  the  highest  Armed  Services  Award 
in  1918,  and  of  no  less  than  five  Army-Navy  “E* 
Awards  in  World  War  II,  it  is  logical  that  the  resources 
of  this  firm  should  be  engaged  to  an  unprecedented 
extent  in  meeting  the  demands  of  the  present  emer¬ 
gency.  However,  we  stand  ready  to  make  recommenda¬ 
tions  based  upon  your  specific  requirements,  and  shall 
be  glad  to  serve  you  to  the  best  of  our  ability. 


Accordingly,  we  take  particular  pride  in  our  per¬ 
sonal  emblem.  Representing  a  wide  range  of  alloys  for 
the  electrical,  electronic  and  heat-treating  industries, 
it  is  the  very  symbol  of  quality  and  dependability  to  a 
host  of  manufacturers  thruout  the  nation.  We  are  well 
aware  of  our  obligation  to  uphold  its  reputation — in 
peace  or  war. 


One  thing  is  sure:  Your  use  of  a  D-H  product  will 
prove  a  source  of  confidence — confidence  not  only  in 
Driver-Harris  products  per  se,  but,  in  a  wider  sense, 
confidence  in  the  capacity  of  creative  America  to  meet 
any  situation,  come  uAot  may. 


So  if  your  products  demand  electrical  resistance 
material  of  outstanding  uniformity,  high  stability,  and 
long  life  ...  or  if  you  require  radio  alloys  for  elec- 


Monufoctur^n  world  /amout  N'chremt* 
ond  ov*r  90  ofhor  alloys  for  tha  •(•ctncof, 
aloflfootc,  offd  hoof  traoons  fitfds. 

Driver-Harris  Company 

HARRISON,  NEW  JERSEY 

•RANCHES:  Chicago,  Dalrell,  Cleveland,  les  Angelas,  San  Francisco 
In  Canada:  The  B.  GREENING  WIRE  COMFANY,  LTD.,  Hamilton,  Ontario,  Canada 
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outputs  or  the  forcing  function  by 
means  of  a  meter  or  cathode-ray 
oscilloscope.  For  those  applications 
requiring  simultaneous  recording 
of  more  than  two  quantities,  a  six- 
channel  recorder  and  control  unit  is 
available. 

To  increase  the  usefulness  of  the 
computer,  44  terminals  on  the  set¬ 
up  board  are  brought  to  connectors 
I  at  the  rear  of  the  main  cabinet. 

I  This  makes  possible  interconnection 
of  two  or  more  computers,  and  per¬ 
mits  the  introduction  of  special 
function  generators,  servo  multi¬ 
pliers,  additional  integrating  capaci- 
I  tors  and  other  auxiliary  equipment. 


Test,  Grade, 
or  Match  Resistors 


FIG.  4 — Solution!  appear  graphlcaUr 
on  the  magnetic  otcUlogroph  (leit). 
The  control  unit  (right)  select!  the  com¬ 
puted  guantities  to  be  recorded 


Measuring  Power  Faelor 
of  Low-Loss  Dieleetries 

By  J.  L.  Dalkf.  and  R.  C.  Powkll 

National  Bureau  of  Standards 
ira«/|tHj7fon,  D.  C. 

Accurately  measuring  the  power 
factor  of  low-loss  materials  is  fre¬ 
quently  difficult  with  equipment 
that  is  usually  available.  The  small¬ 
est  power  factors  determined  by 
most  commercial  bridges  is  hardly 
better  than  10'*,  whereas  materials 
such  as  polystyrene  and  teflon  have 
power  factors  only  two  to  three 
times  this  value.  When  resonance 
methods  are  used,  the  smallest  de¬ 
tectable  power  factor  is  inversely 
proportional  to  the  Q.  For  a  circuit 
with  a  Q  of  about  200  and  the  usual 
voltmeters  and  generators  the  sen¬ 
sitivity  of  power  factor  measure¬ 
ments  is  of  the  order  of  10  *.  The 
sensitivity  can  be  increased  by  in¬ 
troducing  negative  resistance  into 

Original  paper  given  at  the  1960  Con- 
'  ference  on  Klectrical  Innulatlon.  the  ab- 
I  stract  of  which  appears  In  the  1950  Annual 
I  Report  of  Conference  on  Klectrical  Insu- 
,  lation.  National  Research  Council. 


Mia 

•585“ 

FOI  CINCINNATI 


Just  place  the  “unknown”  resistance 
across  the  terminals  of  this  precision, 
production  Clippard  tester.  Even  un¬ 
skilled  operators  can  process  up  to  17 
resistors  (of  all  types)  per  minute. 
Working  to  an  accuracy  of  better  than 
±1%  through  the  entire  range  of  100 
ohms  to  100  megohms,  the  PR-9  is  a 
companion  instrument  to  the  famous 
PC-4  Automatic  Capacitance  Compara¬ 
tor.  With  it,  radio,  electrical,  resistor 
manufacturers  and  large  part  jobbers 
save  time  and  money  and  assure  un¬ 
erring  accuracy  of  inspection. 

Completely  self-contained,  the  PR-9 
requires  no  outside  attachments  other 


than  the  Standard  Resistor  against 
which  unknowns  are  checked.  Oper¬ 
ates  on  1 1 0  Volt— 60  Cycle  AC.  Range: 
100  ohms  to  100  megohms;  reads  de¬ 
viation  from  standard  on  any  of  three 
scales:  —9%  to  +5%,  —29%  to 
-f30%  or  —90%  to  -|-100%.  Size: 
18"  X  12"  X  12".  Weight:  approx.  32 
lbs.  For  complete  details,  write  for 
Catalog  Sheet  8-E. 

CUppard 

INSTRUMENT  LABORATORY  INC. 

1125  Bonk  Street  e  Cincinnati  14,  Ohio, 


MANUFACTURERS  Of  R.  F.  COILS  AND  ELECTRONIC  EQUIPMENT 


with  the  new 


>  A  RESIST/ 


PR-S 

RESISTANCE  COMPARATOR 
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Federal  was  FIRST  to  develop..* 

FIRST  to  receive  military  approval  of 

RG  TYPE  CABLES 

WITH  THE  NEW  LOW-TEMPERATURE 
NON-CONTAMINATING  THERMOPLASTIC  JACKET 


THESE  ARE  THE  TYPES 
APPROVED  TO  DATE- 
RG-5B/U  RG-21A/U 

RG-6A/U  RG-22B/U 

RG-8A/U  RG-58B/U 

RG-9B/U  RG-58C/U 

RG-10A/U  RG-59A/U 

RG-11A/U  RG-62A/U 

RG-12A/U  RG-63B/U 

RG-13A/U  RG-65A/U 

.  RG-79B/U 

The  following  types— over  Vi-inch  diameter- 
ore  available,  subject  to  military  approval: 
RG-14A/U  IIG-20A/U 

RG-17A/U  RG-23A/U 

RG-18A/U  RG-34A/U 

RG-19A/U  RG-74A/U 

Review  your  requirements  now— 
to  insure  prompt  delivery 


MiUions  of  feet  of  this 
special  approved  type  have 
been  produced  by  Federal 

AMERICA'S  pioneer  source  of  supply  for  low-tempera¬ 
ture  RG  types— that's  Federal!  It  was  Federal  that  first 
successfully  developed  this  type . . .  first  received  approval 
of  the  U.  S.  Signal  Corps  and  the  U.  S.  Air  Force  . . .  first 
manufactured  it  in  enormous  quantities! 

That’s  why  it  pays  to  specify  Federal  when  you  need 
RG  types.  With  Federal  quality  you  get  an  extra  measure 
of  experience  and  know-how ...  experience  that  assures 
complete  product  satisfaction  and  dependable  cable  per¬ 
formance. 

In  addition  to  being  a  primary  source  of  the  listed  RG 
types.  Federal  now  is  ready  to  supply  complete  coaxial 
cable  assemblies ...  to  meet  your  requirements. 

For  further  details  on  assemblies  and  present  and  sub¬ 
sequent  RG  approvals,  write  to  Dept.  D-613. 


■  Martufacturmr  of  Ammriea's  most  complete 

line  of  solid  dielectric  cobles 

Federal  Telephone  and  Radio  Corporation 

SEIENIUM-INTEIIN  DIVI$ION-100  KINOSIAND  ROAD,  aiFTON,  NEW  JERSEY 

In  Canada;  Fodoral  Eloctri.  Manvfaclurinv  Company,  lid.,  Montroal,  R.  Q, 

Export  Oi.tribwiari:  Intomational  Standard  Eloctric  Carp.,  47  Srood  $1.,  N.y. 
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THE  ELECTRON  ART 


(continued) 


'jre>  .Cab>M. 
k||(Ptions  ' 


the  resonance  circuit  to  compensate 
for  the  energy  dissipated  in  the 
circuit,  thereby  obtaining  a  much 
higher  Q.  In  fact,  radio  engineers 
have  for  many  years  used  regenera¬ 
tive  circuits  to  improve  the  selec¬ 
tivity  of  tuning  circuits.  Appar¬ 
ently  Towsley'  was  the  first  to  apply 
regeneration  to  dielectric  measure¬ 
ments.  The  approach  and  the  cir¬ 
cuit  described  in  this  paper  are  dif¬ 
ferent  and  the  apparatus  is  simpler 
making  accurate  measurements  pos¬ 
sible  up  to  three  hundred  mega¬ 
cycles. 

Circuit  Diagram 

Figure  1  shows  the  circuit  which 
has  been  in  use  for  over  a  year.  It 
is  composed  of  a  conventional  coil, 
a  micrometer  electrode  system 
shunted  by  a  voltmeter  and  a  nega¬ 
tive  resistance  in  series.  The  nega¬ 
tive  resistance  is  supplied  by  the 
real  component  of  the  input  imiwd- 
ance  of  a  cathode  follower  circuit 
with  a  capacitative  load  and  certain 
values  of  grid-to-cathode  capaci¬ 
tance.  A  negative  resistance  in 
parallel  with  the  electrode  .system 
will  also  produce  satisfactory  re¬ 
sults,  but  the  value  of  negative  re¬ 
sistance  necessary  and  the  depend¬ 
ence  of  the  resonance  frequency  on 
the  vacuum  tube  circuit  make  such 
and  arrangement  more  unstable 
than  the  series  circuit.  The 
familiar  susceptance  variation  or 
Hartshorn  technique  is  u.sed  to 
evaluate  the  dielectric  in  terms  of 
micrometer  readings,  the  width  of 
the  re.sonance  curve  and  the  volt¬ 
ages  with  the  specimen  in  and  out. 
The  expression  for  the  input  imped¬ 
ance  to  the  cathode  follower  circuit 


C'k  C,k' 


PHALD 


Current's  Fauorite  Conductor 


Provides  Versatile  Quality 
for  Mobile  Communication! 


Year  after  year,  hundreds  of  thou¬ 
sands  of  feet  of  shielded  connecting 
cables  bearing  the  famous 
Current's  Favorite  Conductor  trade¬ 
mark,  find  their  way  into  the  nation's 
best  mobile  radio  and  telephone 
communication  systems. 

Phalo  builds  shielded  cables  that 
are  as  versatile  as  the  systems  they 
connect  .  .  .  whatever  the  purpose, 
you  couldn't  find  g  better  quality 
answer. 

Next  time  specifications  call  for 
shielded  communication  coble,  call 
for  PHALO  and  be  certain! 


Mpnufocfurers  rpf  Ther/nopl^'ic'  trUiu[aPl| 
Cord  Sets  and  Tubing  to  Government  Si 


FIG.  1 — Circuit  UMd  lor  makinq  low 


provKled  r,  >>A\,  A%v>> 


lots  meaturomentt  at  1  rac 
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. . .  memory  for  on  electronic  brain 


•  Goodyear  Aircraft’s  Electronic  Differential 
Analyzer  provides  a  method  of  studying  per¬ 
formance  of  dynamic  systems  without  compu¬ 
tations  by  a  corps  of  mathematicians. 

Since  there  is  a  direct  analogy  between  the 
dynamic  behavior  of  electrical  and  mechanical 
systems,  the  performance  of  one  system  can  be 
predicted  by  a  study  of  the  other.  Thus,  by 
setting  up  the  proper  electrical  circuits,  prob¬ 
lems  in  such  varied  fields  as  aircraft  design 
and  control,  vibration  analysis,  industrial  con¬ 
trol,  structures,  turbines  and  engines,  and  other 
dynamic  systems  can  be  solved  with  the 
Differential  Analyzer. 

The  memory  for  this  electronic  "brain”  is 
provided  by  a  Brush  Recording  Analyzer.  Here, 
results  from  as  many  as  six  different  computa¬ 
tions  are  recorded  simultaneously.  Permanent 
visual  records  are  made  instantaneously, 
eliminating  laborious  plotting. 


Investigate  Brush  instruments  for  studies  of 
d-c  or  a-c  voltages  or  currents,  strains,  displace¬ 
ments,  light  intensities,  tempteratures,  and  other 
static  or  dynamic  conditions.  Write  for  infor¬ 
mation.  The  Brush  Development  Company, 
Dept.  K-9,  3405  Perkins  Avenue.  Cleveland  14, 
Ohio,  U.  S.  A.  Canadian  Representatives:  A.  C. 
Wickman  (Canada)  Limited,  P.  O.  Box  9, 
Station  N,  Toronto  14,  Ontario. 


tmcb  Brutb  Recorder  is  $be 
Brutb  Magnttic  Ptmmott-‘S  bigb- 
spetd,  direct’writing  tUmsmi 
instsntsm^ous.  permanent  recording. 
Flat  frequency  respente  and  linear 
phase  shift  u>itb  frequency  permit 
accurate  reprod$$ctien  ef  betb  transient 
phenomena  and  steady  state  signals. 


f/  f/t  rr  'tfYfjty  a 

BRUSH  RECORDING  ANALYZER 


DEVELOPMENT  COMPANY 


PliZOflfCtaiC  CaVSTAlS  and  CltAMICS  •  MAONiTIC  *iCO*DINO  •  ElfCTtOACOUSTICS  •  UlTRASONICS  •  INDUSTtlAl  t  liSEAtCH  INSTIUMINTS 
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AVIATION 

Excellent  positions  are  available  for  senior 
electronic  engineers  on  long  range  military 
and  civilian  programs. 

Challenging  and  interesting  work  —  with 
unique  advancement  opportunities  are  offered 
to  men  with  exceptional  electronic  abilities. 

Excellent  wages,  liberal 
health  and  life  insurance 
program.  Attractive  homes 
and  new  apartments  within 
minutes  of  LINK  plant. 
Bonus  and  vacation  plan, 
company  cafeteria.  Cur¬ 
rently  on  48-hour  week. 


Write  to: 

JAMES  F.  BAYLIS 
Personnel  Manager 


LINK 

I  A  T  I  O  N  ,  INC 

BINGHAMTON,  N.  Y. 


Manofacturers  of  LINK  TRAINERS  •  FUGHT  SIMULATORS  •  GUNNERY  AND 
NAVIGATIONAL  TRAINERS  •  SERVO  MECHANISMS  •  SERVO  AMPLIFIERS  •  GRAPHIC 
RECORDERS  •  PRECISION  GEAR  BOXES  •  FRACTIONAL  H  P.  WIDE  RANGE  VARIABLE  SPEED 
DRIVES  •  SPUR  GEAR  DIFFERENTIALS  •  FRICTION  AND  OVERDRIVE  CLUTCHES  •  INDEX  DIALS 
and  Special  Electronic  Devices 


THE  ELECTRON  ART  (continued) 

R',k  and  /i  >>  1;  si«,  r,  and  /i  are 
the  transconductance,  plate  resi.st- 
ance  and  amplification  factor  of  the 
tube  and  Xt,  R’l,  X„  and  R',t  are 
the  series  equivalents  of  the  cor¬ 
responding  elements  in  Fig.  1.  If 
Z„  is  shunted  by  C,  such  that  X. 
<  <  Ri,  >  >  then 

y  ^ _ _ _ 1  _ 

”  ~  C.«  u  c. 

The.se  equations  are  only  approxi¬ 
mations  but  they  represent  the 
operating  conditions  accurately  for 
all  practical  purposes.  Thus,  to  a 
very  good  approximation,  the  nega¬ 
tive  resistance  is  —  C'*  C.’. 

The  reactive  component  of  Z,. 
offers  no  difficulty  since  it  can  be 


FIG.  2 — Currai  d*monttrat«  cloiantu 
oi  lit  oi  nwaturad  currat  to  condiUoni 
lor  thaoretical  raionant  curret 


made  small  in  comparison  to  the  re¬ 
actance  of  the  inductance  and  elec¬ 
trode  and  remains  constant  during 
a  measurement.  The  equation  for 
the  resonance  curve  in  terms  of  the 
voltage  V  and  the  total  equivalent 
conductance  G,  across  the  electrode 
system  is 


2  log  (C'r  -  C)  =  log 


+  log 


C.^-) 


where  C,  and  V,  are  the  capacitance 
and  voltage  at  resonance.  Thus  if 

plotted  versus 

(C,  —  C)  on  log  log  paper  a  straight 
line  with  slope  2  should  be  obtained. 
Figure  2  illustrates  that  this  re¬ 
quirement  is  met  by  the  high-Q 
circuit  under  consideration.  Figure 
3A  shows  the  familiar  resonance 
curves  obtained  for  the  correspond¬ 
ing  data,  using  a  voltmeter  with 
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Your  sealed  assemblies  can  be 


STUPAKOFF 

PRODUCTS 

For  Ehctrkal  and  Chetronic  Appikahont 


ASSEMBLIES — Slupakoff  •■•emblla*  in> 
clu<le  mctalliied  ceramir  Induction  COILS 
fiMr  radio  reccivcra  and  tranamiltcrst  metal* 
Used  ceramic  SHAFTS  for  air-tunin«  eon* 
deiweras  METALLIZED  PLATES  for  mak* 
inn  fixed  rifiid  aiwemklieat  ceramic  trimmer 
condenaert. 

CERAMICS — Stupakoff  has  lonp  been  a 
Icadinp  supplier  of  ceramic  products  for  a 
wide  xariety  of  electrical  and  electronic 
applications— precision  made  for  all  roll* 
sites,  frequencies  and  temperatures. 

RESISTOR  CERAMICS— Stupakoff  Tem* 

prralure*Scnaitive  Resistors  are  used  for 
temperature  indtcatinp or  measurinn equip* 
ment  such  as  Radiosonde,  for  lnfra*rM 
liaht  source  and  for  heatina  elements.  Sup* 
plied  complete  with  terminals.  In  the  form 
of  rods,  tubes,  discs,  bars,  rinas,  etc. 

STUPAUTH— A  af^up  nt  ceramies  harina 
remarkable  abiliDr  to  withstand  extreme 
thermal  shock.  STUPALITII  may  be  made 
to  have  aero,  low*positive  or  low*neaative 
expansitivities.  E'ormed  by  conventional 
methods.  Safely  used  at  temperatures  up  to 
2200*^  F. 

CERAMIC  DIELECTRICS— Stupakoff 

makes  aeneral  purpose  Ceramic  Melectries 
for  by*paas,  lead  tnroiiab  blockina,  stand* 
offs  and  trimmer  applications.  Temperature 
cnmpensatinii  Ceramic  Dielertries  nave  eo- 
efficirnta  from  P*l00  to  N*X7M,  and  high  K 
nuiterials  up  to  K*MM. 

Made  in  the  form  of  tubes,  discs  and 
special  shapes,  plain  or  silvered.  See  photo 
balow. 


$fupokoH  MBiol'tOvGleit  S*oU  ar« 
in  o  voriffty  of  ond  rgtingi. 


Kovor  Mfftol,  idffol  oHoy  for  plott  tool* 
inp.  is  furnishod  in  th«  form  of  tvbffs,  rods, 
sh««(,  foil  ond  fobricotod  shopos. 


Metal-to-glass  seal  making  has  been  highly  perfected  by 
Stupakoff.  When  you  specify  Stupakoff  Seals,  you  get  well- 
designed,  accurately-made  products  that  are  easy  to  assemble, 
mechanically  strong,  have  high  flashover  ratings,  provide 
high  resistance  to  thermal  shock  and  are  dependable.  They 
are  made  in  a  wide  variety  of  standard  types  and  sizes,  or  in 
special  designs  to  meet  your  specific  needs. 

Stupakoff  seals  are  all  made  with  Kovar  Metal,  which  is 
readily  bonded  with  hard  glass  producing  no  undesirable  struc¬ 
tural  stresses.  It  has  substantially  the  same  expansitivity  as 
hard  glass  from  -  80°C  to  the  annealing  point  of  glass.  These 
characteristics  of  Kovar  make  Stupakoff  Seals  dei^endable. 


Write  for  samples  and  prices  of  typical 
Stupakoff  Kovar-Glass  Seals. 


CERAMIC  &  MANUFACTURING  COMPANY 

Latrobe,  Pennsylvania 
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THE  ELECTRON  ART  (continued) 

linear  input  impedance. 

Stable  Q’s  as  high  as  170,000 
have  been  obtained.  With  a  com¬ 
mercial  generator  and  power  sup¬ 
ply,  Q’s  of  the  order  of  100,000  were 
found  to  have  random  fluctuations 
and  drift  of  the  voltage  at  the  reso¬ 
nance  peak  of  about  5  percent  over 
a  period  of  five  minutes.  The  sta¬ 
bility  obviously  improves  as  the  Q 
is  lowered.  At  1,000  the  voltage 
peak  was  stable  to  better  than  ±1 
percent  over  a  period  many  times 
longer  than  the  time  required  to 
make  a  set  of  measurements.  The 
stability  of  the  circuit  was  found  to 


In  clock  radios,  remember,  buyer 
attention  focuses  on  the  clock. 

That’s  why  Sessions  custom-styl¬ 
ing  of  hands,  dial,  and  bezel  as  well 
as  operating  features  gives  you  an 
advantage  over  designers  limited  to 
stereotyped  stock  models.  No  matter 
what  your  requirements — mechani¬ 
cal  or  artistic — you  can  count  on 
Sessions'  flawless  attention  to  detail 
to  meet  your  specific  needs.  ^  hat's 
more,  the  price  is  low — lower  than 
any  other  dependable  switch  tinier. 

Sessions  movements  are  famous 


for  their  S|(lit-second  accuracy  and 
quiet  operation.  The  comjiact,  sub- 
synchronous  motor  has  fewer  mov¬ 
ing  parts — means  greater  dependa¬ 
bility.  Substantial  savings  are  passed 
on  to  3  0U. 

Take  advantage  of  the  lessons 
learned  by  other  leading  nianufae- 
turers  of  clock  radios.  In  your  new 
designs,  use  Sessions  Sw  itch  Timers. 
For  complete  technical  details, 
write  The  Sessions  Clock  Coiiqiany, 
Timer  Division.  Dept.  48,  Forest- 
ville,  Connecticut. 


SMART 
DESIGNING 
OF  CLOCK 
RADIOS 


starts  with 


custom-styled 


to  your 
specifications 


mm 


be  better  than  the  commercial  gen¬ 
erator  and  power  supply  employed. 
With  such  a  device  the  power  factor 
of  materials  such  as  polystyrene 
and  teflon  can  be  measured  to  three 
significant  figures  from  one  kilo¬ 
cycle  to  300  megacycles.  An  ex¬ 
tremely  low-loss  fused-quartz  speci¬ 
men  was  found  to  have  a  power 
factor  an  order  of  magnitude 
smaller  than  polystyrene  and  teflon. 

When  operating  the  circuit  at  Q’s 
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FIG.  3 — Curres  show  voltage  acrou 
alectrodee  ploHed  ogoinet  Temiei  ca¬ 
pacitance.  Numberi  on  curra*  rapre- 
lent  the  approximate  C,/C  =  Q/2 


esstons 

SWITCH  TIMERS 


BRIDGEPORT  BRASS  COMPANY 


Copper  Allot  Bulletin 


MILLS  IN  BRIDGEPORT,  CONN.  AND  INDIANAPOUS,  IND.-IN  CANADA;  NORANDA  COPPER  AND  BRASS  LIMITED,  MONTREAL 


Showing  progressive  operations  in  the  manufacture  of  clamp  for  telephone  headset  jack.  Courtesy, 
Connecticut  Telephone  &  Electric  Corporation,  Meriden.  Connecticut. 

Carefol  Planning  Before  Prodnction 

Avoids  Trouble  in  Deep  Drawing  Brass 


As  in  all  things,  experience  in  the 
deep  drawing  of  brass  and  other  cop¬ 
per-base  alloys  is  the  best  teacher.  The 
reshaping  of  flat  metal  into  various 
cup-shaped  objects  on  an  efficient  pro¬ 
duction  basis  is  an  intricate  procedure, 
and  involves  skills  and  know-how.  It 
is,  therefore,  wise  to  investigate  the 
problem  carefully  before  attempting 
to  go  into  production.  Help  for  the  de¬ 
termination  of  the  proper  alloy  for  the 
particular  job,  and  often  suitable  fab¬ 
ricating  techniques  as  well,  can  be  ob¬ 
tained  from  our  Metallurgical  Labora¬ 
tory  and  from  our  literature  such  as 
Bridgeport's  “Technical  Handbook.” 

The  illustration  shows  the  progres¬ 
sive  o[>erations  used  in  the  production 
of  a  clamp  for  a  telephone  headset 
jack.  This  involves  the  deep  drawing 
of  a  rectangular  cup,  which  is  not  easy. 
Secondary  blanking  operations  on  the 
bottom  of  the  cup  and  the  formation 
of  the  brackets  are  shown  in  the  small 
samples  in  the  foreground.  Consider¬ 
able  experimental  work  was  done  and 
further  developments  of  the  tools  were 


necessary,  which  involved  making  two 
draws  to  obtain  sufficient  depth  of  cup. 
It  was  also  found  advisable  to  increase 
the  width  of  the  strip  metal.  The 
change  to  a  lard  oil  lubricant  was  also 
helpful. 

Faeters  to  Consider 

The  following  check-list  should  be 
helpful  in  demonstrating  the  various 
points  which  must  be  carefully  con¬ 
sidered  before  drawing  work  is  actu¬ 
ally  begun. 

1.  Stock  —  The  flat  metal  must  be 
wide  enough  to  compensate  for  con¬ 
traction  of  the  blank  during  cup¬ 
ping.  Alloy,  gauge,  tolerance  require¬ 
ment:;;  temper;  diameter  of  arbor 
are  essential. 

2.  Punch  and  Die  Radii  —  Normal 
die  radius  is  between  5  and  10 
times  the  thickness  of  the  metal.Too 
large  or  too  small  a  die  radius  may 
cause  trouble. 

3.  Die  Finish  —  Careful  polishing  of 
the  die  is  important,  since  there  is 
a  great  deal  of  motion  between  the 
metal  and  the  die.  Dies  should  be 


lapped  in  the  direction  of  metal 
flow. 

4.  Blank  Holder  Pressure  —  If  the 
blank  is  not  held  tightly,  the  cir¬ 
cumferential  forces  in  the  perimeter 
of  the  blank  will  produce  wrinkling. 
If  blank  holder  pressure  is  too  great, 
thickening  of  the  blank  will  be  pre¬ 
vented,  and  may  result  in  fracturing 
of  the  cup. 

5.  Diameter  Reductions  In  the  pro¬ 
duction  of  a  normal  cup  for  redraw¬ 
ing,  the  most  satisfactory  diameter 
reduction  ranges  between  40  and 
46%.  This  produces  a  cup  about 
equal  in  height  and  diameter.  In 
making  greater  reductions,  difficulty 
is  encountered  in  regulating  blank 
holding  pressures,  and  there  is  dan¬ 
ger  in  the  softer  alloys  of  fracturing 
the  cup.  In  progressive  die  opera¬ 
tions,  such  as  the  clamp  described 
above,  successive  redraws  after  the 
cupping  operation  are  held  to  ap¬ 
proximately  15%,  since  there  are  no 
intermediate  anneals. 


6.  Lubricants— A  lubricant  must  be 
used  to  reduce  friction  to  a  mini¬ 
mum  and  prevent  metal-to-metal 
contact.  It  must  first  wet  the  surface 
thoroughly,  and  have  sufficient  body 
to  stay  in  place  under  forming  and 
drawing  pressure.  The  choice  of  lu¬ 
bricant  for  a  job  depends  on  several 
factors,  including  the  severity  of 
work,  equipment  used,  production 
run,  means  of  application  and  cost. 
Usually  simple  soap  solutions  are 
satisfactory,  but  lard  oils,  vegetable 
oils  and  other  lubricants  are  often 
used. 


7.  Metal  Surface  Finish— This  is  im¬ 
portant  especially  in  deep  drawing 
operations  such  as  in  progressive 
and  eyelet  types  of  work. 

This  list  is  intended  simply  to  point 
out  some  of  the  factors  influencing  suc¬ 
cess  in  drawing.  Specific  problems 
naturally  arise  in  every  individual  job. 
Bridgeport  will  be  glad  to  help  cus¬ 
tomers  with  these  problems  by  sharing 
its  vast  reservoir  of  experience  ac¬ 
quired  in  the  production  and  fabrica¬ 
tion  of  copper-base  alloys.  (6831) 
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This  represents  the  actual 
size  of  the  housing  which 
totally  encloses  the  Ulanet 
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above  a  few  hundred,  effects  due  to  | 
nonlinear  elements  become  notice¬ 
able  in  the  distortion  of  the  reso¬ 
nance  curve.  The  negative  resist¬ 
ance  circuit  itself  produces  no  ob- 
.servable  nonlinearity,  because  low 
amplitudes  are  used  and  a  large 
amount  of  stabilizing  negative 
feedback  is  provided.  However,  if 
a  voltmeter  with  a  nonlinear  input ; 
impedance  is  connected  directly 
across  the  electrode  system,  effects 
such  as  those  illustrated  in  Figs. 
3B  and  3C  are  easily  obtained.  To 
eliminate  this  difficulty,  which  obvi¬ 
ously  makes  accurate  resonance- 
curve  measurements  impossible,  it 
is  necessary  for  the  voltmeter  input 
impedance  to  be  linear  or  to  isolate 
the  voltmeter  from  the  system  by 
means  of  an  amplifier  with  a  linear 
input  impedance. 

The  micrometer  electrode  system 
and  associated  equipment  used  at 
the  National  Bureau  of  Standards 
are  shown  on  the  opening  page  of 
this  department. 

In  the  center  is  located  the 
micrometer  electrode  and  coil 
mounted  on  the  negative  resistance 
circuit.  Power  supplies  are  shown 
in  background. 


Supersonic  Aircraft  (X- 1  ) 


Measure  it! 


Jct-Fropc-lled  Fighter  in 
U.  S.  (F-59) 


Only  1'  I  X  5/16'  W  x  1/4'  H 

★  And  into  this  tiny  space  a  com¬ 
plete  three-element  thermostat  is 
housed.  Severe  temperature  changes 
can’t  strain  the  bimetal  (principal 
cause  of  calibration  changes)  because 
of  the  special  strain  relief  construc¬ 
tion.  Precision  calibration  is  effeaed 
by  extra  fine  threaded  adjustment 
screw.  Electrolytic  silver  contaas  are 
used,  too.  Temperature  ranges  up  to 
•400°F.  are  available. 

Here’s  the  mechanically  rugged 
unit  you  should  investigate  for  posi¬ 
tive  control.  Ulanet  engineers  will  be 
glad  to  help  you  if  you  state  the 
application  you  have  in  mind. 

MOOEl  13 


CummcTciully  Licensed 
Helicopter 


(1)  194?  Annual  Report  of  Conference 
on  Electrical  Insulation.  National  Re¬ 
search 'Council. 


to  accept  the  challenge  of 
development  work  in... 


Self-Erecting  Weather 
Station 

Complete  and  accurate  weather 
predictions  can  only  be  obtained 
by  studying  meterological  informa¬ 
tion  taken  at  a  large  number  of 
widely  spaced  stations.  The  accom¬ 
panying  photographs  show  a 
weather  station  that  is  designed  to 
be  dropped  from  an  aircraft  by 
parachute.  Upon  hitting  the 
ground,  the  weather  station  goes 
into  action  quickly  and  automati¬ 
cally,  and  it  tran.smits  weather  in¬ 
formation  by  radio  to  appropriate 
recording  instruments  in  a  main 
station. 

As  shown  in  Fig.  1  the  station  as 
it  is  dropped  from  the  plane 
resembles  a  bomb.  When  the  unit 
is  released  over  a  desired  location, 


417  MARKET  STREET 

NEWARK  5,  NEW  JERSEY 

If  your  problem  is  Htat  Control 
your  solution  is  Vlauet— 
Precision  Thermostats  &  Thermal  Timers 
Exclusively  Since  1931 
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COSMALITE 
TUBES  INSULATE 
BODY  BOLTS 


MEYELAMDCOMTAINER^ 

•101  ■•■■■■TOM  AVI.  CLiViLAND  1,  OHIO 
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THE  ELECTRON  ART  (contmued) 

the  parachute  is  automatically 
opened  by  a  line  rigged  from  the 
plane.  Simultaneously,  an  electric 
clock,  which  controls  subsequent 
operations  of  the  station,  is  turned 
on. 

The  impact  of  the  landing  sets 
off  a  small  explosive  charge  which 
disengages  the  parachute  and  pre¬ 
vents  the  station  from  being  pulled 
along  the  ground.  Either  immedi¬ 
ately  or  after  a  pre-set  dormancy 
period,  another  explosive  charge 
causes  the  station  to  rise  to  an 
upright  operating  position.  This 
is  done  through  an  arrangement  of 
six  legs  to  which  springs  are  at¬ 
tached.  The  explosive  charge  oper¬ 
ates  a  release,  permitting  the 


ITS  OUR 


You  or  I  can  walk  ’nto  any  spmrting  goods  store  and  buy 
a  good  fishing  rod  for  a  very  few  dollars.  But  when  we  decide 
to  treat  ourselves  to  “the  best  there  is”,  the  choice  narrows 
’way  down. 

That  illustrates  very  well  the  sales  story  we  have  to  tell 
here  at  Wheeler.  Our  field  is  one  containing  many  excellent 
manufacturers  and  plenty  of  tough  competition.  But  through 
the  years  we’ve  come  to  specialize  in  certain  well-defined 
classifications. 


We  make  magnet  wire,  for  example,  principally  in  the 
smaller  gauges  now  in  great  demand,  with  a  wide  range  of 
special  insulations. 

We  make  coils  and  transformers  to  the  specifications  of 
a  limited  group  of  customers  who  demand  extreme  precision 
and  absolutely  top  controlled  quality. 

Most  of  these  materials  and  components  now  go  into 
key  electronic  devices  .  .  .  computers  and  control  mechanisms, 
electrical  apparatus,  and  so  forth.  If  that  is  your  field  we’d 
like  to  talk  to  you. 


FIG.  1 — Experimanlal  modal  of  tha  air. 
latmchad  automatic  waathai  itotion  de- 
Talopad  by  tha  National  Buraou  oi 
Standards  ior  tha  Nary  Buraau  oi 
Ships.  Tha  station  has  londad,  but  tha 
laq-ralaosa  darica  has  not  yat  func¬ 
tioned 


springs  to  pull  the  legs  into  posi¬ 
tion.  A  third  explosive  charge 
extends  a  telescopic  vertical  antenna 
to  a  height  of  some  20  feet.  The 
erected  station  is  shown  in  Fig.  2. 
The  station  is  then  ready  for  auto¬ 
matic  transmission  at  intervals  pre¬ 
determined  by  the  built-in  timing 
mechanism. 

The  automatic  station  could  be 
adapted  to  transmit  various  kinds  of 
information,  but  in  the  standard 
design  only  temperature,  pressure, 
and  humidity  data  are  reported. 
Separate  mechanisms  responsive  to 
changes  in  these  atmospheric  con¬ 
ditions  each  cause  an  associated 
resistor  to  vary.  At  predetermined 
intervals  the  timing  mechanism 


MAGNET  WIRE 


COILS 


COMMUNICATIONS 

EQUIPMENT 


WHEELER 


TRANSFORMERS 


MAKES  THESE  PRODUCTS  A 
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CHECK  THE  COMPLETE  LINE  OF 

r 

G-E  Automatic  Voltage  Stabilizers 


•  FOR  IMPROVED  REGULATION 

•  FOR  DECREASED  COSTS 


Need  Dependable  Voltage  Control 
for  One  of  These  Applications? 

Radio  transmitters  and  radar  equipment 

Laboratory  and  factory  testing  equipment 

Motion  picture  projectors 

Precision  photographic  equipment 

Electron  microscopes 

Calibration  of  electric  instruments 

Color  comparators 

Wheel  balancing  equipment 

Radio  testing  devices 

Telephone  apparatus 

Motion  picture  sound  equipment 

Photometers 

X-ray  filament  circuits 

Electronic  apparatus 

Electrochemical  analysis 

Full  wave  rectifiers 

Electric  furnaces 

Heater  units 

Frequency  oscillators 

Communication  systems 

Temperature  controls 

Television  equipment 

Signal  and  alarm  systems 

Sound  recording  equipment 

Life  testing  of  bulbs 

Small  motors  of  instrument  recording  apparatus 

Photographic  lighting  systems 

(especially  color-photography  lighting) 

Automatic  developing  and  printing  machinery 

Photo-engraving  equipment 

Photocell  fire  control  apparatus 

Dielectric  heaters 

UHF  beam  relays 

Aircraft  landing  systems 

Simulated  flight  trainers 

Electronically  operated  weight  machines 

Electrostatic  paint  spraying  outfits 

Magnetic  measuring  gauges 

Oscillographs 

Electrophoresis  equipment 

Moisture  detection  equipment 

Gas  analyzers  and  detectors 

Instruments  used  to  meosure  a  difference 

(such  os  in  bridge  circuits) 


To  provide  closely  controlled  voltage  for  critical 
equipment,  experienced  designers  select  General 
Electric  automatic  voltage  stabilizers.  They  get  assur¬ 
ance  that  their  equipment  will  operate  better,  longer, 
and  more  efficiently  with  the  input  voltage  held  close 
to  nominal.  You  can’t  make  a  better  investment! 

Investigate  G-E  automatic  voltage  stabilizers  for  the 
answer  to  your  voltage  problems.  They  decrease  field 
calls,  increase  customer  satisfaction,  and  save  money. 

For  complete  details  on  how  this  equipment  can  help 
you,  contact  your  local  G-E  representative.  For  ad¬ 
ditional  information  write  for  bulletin  GEA-3634. 
General  Electric  Co.,  Schenectady  5,  N.  Y. 


GENERALB  ELECTRIC 
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the  INSIDE  STORY  tells  whyl 

The  proof  of  tovghnett  it  on  the  inside— the  octuol  proof  thot  demon* 
•trotes  why  CHICAGO  Transformers  ore  preferred  by  engineers,  why 
they  folly  meet  the  express  req virements  of  todoy*s  tubes  ond  circuits. 
Here  ore  the  **inside  focts**  cd  CHICAGO  **Sealed-in-$teer*  design: 


■  ■  Exclusive  one-piece  drawn- 
steel  case,  unsurpassed  for 
strength,  moisture-resistance, 
better  electrostatic  and  magnetic 
shielding,  mounting  ease,  and 
streamlin^  appearance. 

Dniformly-wound  precise  coil 
structures — cooler  operation 
and  better  electrostatic  shielding 
in  power  units — minimum  leak¬ 
age.  optimum  coupling  in  audio 
units. 

mm  Core  of  high-grade  non-aging 
silicon  steel  brought  to  nigh 
efficiency  by  scientific  heat-treat¬ 
ing  in  CHICAGO’S  own  anneal¬ 
ing  ovens. 


C/ore  and  coil  vacuum-imprcg- 
nated  with  varnish.  Final 
high-temperature  baking  achieves 
a  perfectly  impregnated  coil  and 
core  lock^  against  vibration. 

All  internal  free  space  is  filled 
by  special,  moisture-resistant 
compound.  Prevents  corrosion 
and  helps  maintain  far  cooler 
o^ieration  than  in  conventional 
air-surrounded  mountings. 

Checked  by  quality  controls 
at  every  stage  of  manufac¬ 
ture.  rigidly  instiected,  **torture- 
chamber”-te8ted  to  insure  long,  I 
dependable  life  in  actual  service.  • 


SIMD  fOK  "MEW  EQUIPMENT  LINE"  CATALOG 

You’ll  wool  fho  full  doHiilt  on  CHICAGO’S  Now  Iquipfiiont 
Lino— dio  fomou*  Soolod-in- Stool  lino  that  offort  odvsncod 
onginoofing  dosign  to  fit  today’*  circuiti.  Li*t«  unit*  for  all 
purpo*o*:  Powor,  bio*.  Pilsmont.  Filtor  Rooctor,  Audio, 
MIL-T-27,  Modulation,  Stopdown  and  Uolation.  Writo  for  your 
FREE  cotolog  today— or  got  a  copy  from  your  dUtributor. 


soldered  into  case. 
Terminals  hermeti¬ 
cally  sealed.  Ceramic 
bushings.  Stud* 
mounted  unit.  Meet$ 
MIL‘T‘27  Specifica~ 
(ion*. 


S-Typo.  Steel  base 
cover  fitted  with 
phenolic  terminal 
Doard.  Convenient 
numbered  solder  lug 
terminals.  Flange- 
mounted  unit. 

C-Typo.  With  10" 
color-coded  stripped 
and  tinned  leads 
brought  out  through 
fibre  board  base 
cover.  Flange* 
mounted  unit. 


AVAILABLE 
IN  THREE 
VERSATILE 
CONSTRUCTIONS 
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(continued) 


turns  on  the  radio  transmitter  and 
connects  one  resistor  after  another 
to  a  critical  point  in  the  transmitter 
circuit.  The  transmitter  is  designed 
so  that  the  emitted  radio  signal 
pulses  on  and  off  at  a  rate  propor¬ 
tional  to  the  value  of  the  resistor 
so  connected.  The  station  is  cali¬ 
brated  before  use  by  subjecting  it  to 
known  temperatures,  pressures,  and 
humidities  and  measuring  the 
resulting  pulse  rates.  At  the  receiv¬ 
ing  station  the  transmitter  pulse 
rate  can  then  be  read  as  tempera- 
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FIG.  2 — Alter  the  nation  londa,  explo- 
liee  chargee  disengage  the  parachute, 
raise  the  station  to  on  upright  position, 
and  erect  a  telescoping  anteima 


ture,  pressure  or  humidity,  depend¬ 
ing  on  the  phase  of  the  predeter¬ 
mined  clockwork  cycle. 

The  radio  transmitter  proper 
consists  of  a  crystal  oscillator  fol¬ 
lowed  by  a  radio-frequency  ampli¬ 
fier  stage.  A  relay  in  the  plate  cir¬ 
cuit  of  a  separate  relaxation  oscil¬ 
lator  turns  the  crystal  oscillator  on 
and  off  at  a  rate  proportional  to 
the  value  of  whatever  resistor  is 
temporarily  inserted  (by  the  clock 
mechanism)  into  the  relaxation 
oscillator  circuit.  When  the  station 
is  to  be  used  as  a  beacon,  the  radio 
transmitter  and  its  control  mech¬ 
anisms  may,  of  course,  be  simpli¬ 
fied. 

i  The  clock,  in  addition  to  inserting 
the  .several  weather-responsive 
resistors  into  the  circuit  in  a  pre¬ 
determined  .sequence,  connects  two 
other  resistors  at  appropriate  in¬ 
tervals.  These  are  a  reference 


WITH 


When  you  are  faced  with  specihcations  that  place 
impossible  requirementiL  on  dynamotors  or  small 
DC  motors,  according  to  World  War  II  stand* 
ards,  take  advantage  of  recently  developed 
improvements  in  high  temperature  and  high 
altitude  techniques  by  simply  outlining  your 
requirements  to  Bendix.  Model  units  exactly 
meeting  your  performance  specifications  will  be 
developed  and  tested  for  pre-production  use— 
production  units  will  then  follow  in  accordance 
with  your  manufacturing  schedule. 

DYNAMOTORS 

Ragulor  •  Muhipla  output  •  Spocial  purposo 
DC  MOTORS 

1/100  hp — 1/2  hp  •  Centinuoui  and  Intormittont  Duty 
DC  Sorvos  and  spatial  motors 


RID  RANK  DIVISION  OF  RINOIX  AVIATION  CORPORATION 
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RCA  hermeti¬ 
cally  sealed  and  fungus-proofed 
power  transformer  for  military  use. 


For  military  requirements . . . 
built  to  military  specifications 


Because  of  its  experience,  engineering  skill,  and  vast 
production  facilities,  RCA  is  singularly  well  equipped  to 
manufacture  in  quantity,  special  transformers,  chokes,  Al¬ 
ters  and  coils,  rigidly  designed  to  military  specifications. 

As  one  of  the  major  suppliers  of  specialized  electronic 
and  television  components,  RCA  is  geared  to  handle  your 
individual  requirements  without  delay. 

RCA  Application  Engineers  are  at  your  service— and 
will  be  pleased  to  confer  with  you  on  your  specific  military 
component  designs.  For  further  information,  write  or 
phone  RCA,  Commercial  Engineering,  Section  42HS, 
Harrison,  N.  J.,  or  your  nearest  RCA  field  office. 

FIELD  OFFICES:  (EAST)  Humboldt  5-39()0.  415  S.  5th  St., 
Harrison,  N.  J.  (MIDWEST)  Whitehall  4-2900,  589  E. 
Illinois  St.,  Chicago,  Ill.  (WEST)  Trinity  5641,  420  S.  San 
Pedro  St.,  Los  Angeles,  California. 


^  RAD  to  CORRORATtOM  of  AMERtCA 


mLBCTROMie  BOMROMBmS 


FIG.  3 — Inner  view  oi  experimental 
model  oi  Die  air-launched  automatie 
weather  tiaDon 


resistor  and  an  identification 
re.sistor,  both  of  constant  value. 
The  pulse  rate  produced  by  the  fixed 
reference  resistor  is  observed  dur¬ 
ing  initial  tests  of  the  transmit¬ 
ter.  Any  subsequent  deviation  in 
the  reference  resistor  pulse  rate 
'  warns  the  receiving  station  that 
I  a  correction  factor  must  be  applied 
j  to  the  pulse  rates  of  the  weather- 
I  responsive  resistors.  Such  devia- 
I  tion  could  arise  from  transmitter 
damage  or  aging.  The  identifica¬ 
tion  resistor  is  of  a  value  selected 
I  to  produce  a  pulse  rate  characteris- 
!  tic  of  the  particular  station;  this 
I  enables  the  receiving  station  oper¬ 
ator  to  identify  the  station. 

I  A  special  technique  is  used  to 
insure  maximum  accuracy  of  the 
transmitted  data  despite  possible 
!  deformation  of  the  weather-respon- 
j  sive  mechanisms  due  to  landing 
'  impact:  a  buzzer  vibrates  each 
weather-responsive  device  for  a 
short  time  before  its  associated 
resistor  is  inserted  in  the  relaxation 
o.scillator  circuit.  This  forced 
I  vibration  counteracts  friction, 

,  which  may  have  been  increased  by 
landing-impact  deformation,  and 
I  thus  aids  in  the  attainment  of  a 
I  true  equilibrium  condition. 

The  developmental  model  of  the 
weather  station  had  an  output  of 
the  order  of  5  watts.  Operating  on 
a  frequency  in  the  neighborhood  of 
5  megacycles,  it  performed  reliably 
over  land  at  ranges  of  more  than 
100  miles.  The  dry  batteries  used 
provided  power  for  transmission  of 
weather  reports  at  3-hour  intervals 
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the  election  ait 


for  more  than  13  days. 

The  station,  called  the  Gras-s- 
hopper,  was  developed  at  the  Na¬ 
tional  Bureau  of  Standards  for  the 
Navj-  Bureau  of  Ships. 
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marks 
them  all 


Zero-Inipeilance  Power 
Supply  Termination 


FROM  ARTILLERY  SHELLS 
TO  MEDICAL  AMPULES 


JOUA.N  J.  Baruch 

Laborofory- 

rr«  of  Tfcknoloffif 

Ca  m  brulffe,  i/ OMaok  UA#  ( fA 


MASTERS  OF  MARKING —Since  1911 

Slarki-iii  methods,  machines,  t>-pe  and  inks  have  lieen  markine  the 
pr»«iucts  of  indiLiftiy'  f'T  hirty  years.  Markem  machines  can  n>ark  up 
U)  many  ihouHartds  of  pieces  per  hour.  They  make  clear,  durable  in»- 
pnnts  on  flat,  curved  or  irrejtular  surfaces  of  paint,  paper,  wood,  (tla.-s, 
BTH-tal,  l«-atlier,  plastic,  rublier,  fabric,  comfiosition  and  pretvure  fw-nsi- 
tive  taf<es.  Xo  sfjecial  skill  l«  neeiled  for  their  operatioa.  Legend  and 
color  of  imprint  may  l<e  quickly  and  easdy  changed. 

MAKE  YOUK  MARK  WITH  MARKEM 

\\  lien  your  pirslucts  neol  marking  for  Identification,  Control  or  Market  —  ask 
Markem.  .*^bmit  your  ftroblem,  together  with  a  sample  of  the  item  to  be 
markfd.  Markem  Machine  Coniftany,  Keene  5,  New  Hampshire. 


I.\  THE  DESIGN  of  regulated  power 
supplies,  the  regulator  must  per¬ 
form  two  functions.  One  of  these 
is  to  hold  the  output  voltage  con¬ 
stant  despite  small  changes  in  the 
input  voltage.  The  second  is  to 
hold  the  output  voltage  constant 
despite  changes  in  load  current.  In 
general,  the  series-regulated  power 
supply  does  both  of  these  jobs  with 
a  single  regulator  section.  In  many 
ca.ses,  however,  it  will  prove  advis¬ 
able  to  relegate  these  two  functions 
to  separate  sections  of  the  regulator 
system.  The  second  section,  then 
would  provide  a  low-impedance  out¬ 
put  for  the  system. 

Much  has  already  been  written  on 
the  regulation  of  series-regulated 
power  supplies.  In  most  of  these 
papers,  however,  a  single  section  is 
u.sed  for  both  voltage  regulation 
and  for  the  provision  of  a  low  out¬ 
put  impedance.  In  the  proposed 
system,  a  simple  regulator  section 
will  be  described  which  provides  the 
necessary  low  output  impedance  al¬ 
though  it  is  not  primarily  intended 
to  operate  as  a  regulator  for 
changes  in  input  voltage.  Consider 
the  circuit  shown  in  Fig.  1. 

We  can  perform  a  differential 
analysis  of  the  output  impedance  by 
solely  concerning  ourselves  with  the 


WIRE  WOUND 


THE  ECONOMICAL  SOLUTION 
wrhere  moisture  proof  resistive  ele¬ 
ments  of  comparatively  small  size  are 
required  for  commercial  applications. 
Tyiie  S-15  is  Vs"  long  by  Vs”  diam¬ 
eter,  type  S-30  measures  Vi'  by  Vi" 
diameter.  Both  types  are  moisture 
proof  and  capable  of  high  performance 
over  long  penods  of  continuous  ser¬ 
vice  IN-RES-CO  Resistors  for  every 
ordnance  or  civilian  requirement  are 
available  at  a  cost  that  solves  circuit 
design  problems  both  performance- 
wise  and  cost-wnse  Check  up  now,  on 
the  complete  line  of  IN-RES-CO 
quality  wire  wound  resistors 


fOI  JAN  SAfCIflCATION 


<aA»«l*  ttw  n#w 
■  Af  fha  €ompi0*0  Ia  fM  ce 


FIG.  1 — Basic  circuit  of  saro  impedance 
power  supply  termination 
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For  every  ton  of  ingot  steel  produced,  at  least 
a  half-ton  of  iron  and  steel  scrap  must  have 
previously  reached  the  furnaces.  Steel  is  currently  being 
produced  at  full  capacity,  more  than  100  million  ingot 
tons  annually — and  there  is  a  developing  scrap  short¬ 
age  of  serious  proportions.  Just  as  in  the  early  years 
of  World  War  II,  the  steel  industry  asks  the  help  of 
all  industry  to  relieve  the  situation. 

wompoRnMT  Turn  to  oo 


/«  1  CICAN  OUT  YOUR  PLANT  SCRAP. 

This  is  a  job  that  every  company  can  do. 
Old,  worn-out  or  out-moded  and  replaced  ma¬ 
chinery  and  equipment,  rails,  structural  parts. 


etc.  constitute  the  "heavy  melting  scrap”  which 
the  steel  industry  needs  most.  Clean  up  your 
plant  and  yards — move  out  this  heavy  scrap  into 
the  channels  of  use. 

HURRY  BACK  YOUR  WORKING  SCRAP, 

\^/  Don’t  let  the  waste  of  metal-working — 
turnings,  borings,  punchings,  crop  ends,  etc.— 
lie  around  the  plant  a  day  longer  than  necessary. 
Keep  it  moving,  back  to  the  furnaces.  And 
doubly  important,  be  sure  to  classijy  and  segregate 
your  alloy  steel  scrap.  Thus  handled,  it  not  only 
commands  a  higher  price,  but  will  help  to 
conserve  the  nation’s  supply  of  critical  alloys, 
practically  all  of  which  are  highly  essential. 


ALLEGHENY  LUDLUM  STEEL  CORPORATION 

Henry  W.  Oliver  Building  •  Pittsburgh  22,  Penna. 
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{  THE  ELECTRON  ART 


(continued) 


FIG.  2 — ^CompUt*  ichcmatlc  oi  nro  im¬ 
pedance  circuit  used  in  conjunction  with 
conTontional  leriei  Toitaqe  regulator 
circuit 


voltage  regulation.  All  the  quanti- 
tie.s  we  express  will  be  considered 
differentials.  In  addition,  we  will 
assume  that  the  plate  current 
drawn  by  tube  V.  is  insignificant 
compared  with  that  drawn  by  V, 
and  hence: 


If  the  power  supply  does  have  a 
zero  internal  impedance  however, 
ii  =  0  and  i,  =  i„.  We  will  assume 
this  to  be  the  case.  A  differential 
analysis  of  the  supply  can  then  be 
made  as  follows: 


HEETTS  IIIL-T-27,  GRADE  1.  CLASS  A  SPECS 


DIMENSIONS:  4-5/i6"x5-l/16"x5-l/2' 


TEST  VOLTS 
60  CY  RMS 


1500V  RMS 
TEST 


and  hence  for  Z„  =  0 


Ihis  isn’t  the  simplest  nor  the  most  complicated  trans¬ 
former  STANCOR  has  designed.  It  is  a  good  example, 
however,  of  the  kind  of  custom  transformer  design  prob¬ 
lem  that  STANCOR’S  experienced  engineers  meet  and 
solve  every  day  as  a  matter  of  course.  That’s  why  we  are 
confident  that,  whatever  your  special  transformer  problem 
may  be,  STANCOR  engineers  can  and  will  solve  them. 
Write  today!  Your  inquiries  will  be  promptly  answered. 


1  -I- 

Thus,  for  the  zero-impedance  condi¬ 
tion,  the  amplifier  tube  should  be 
operated  in  the  region  of  negative 
plate  resistance.  We  see  that  it  is 
essentially  possible,  by  this  means, 
to  obtain  a  zero-impedance  power 
supply.  The  analysis  holds  true,  of 
course,  only  if  the  input  voltage  to 
the  system  is  constant  and  may  be 
represented  as  being  in  series  with 
a  fixed  resistance.  An  additional 
way  in  which  the  behavior  of  this 
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of  fuses 


For  Television  .  .  .  Radio 
Radar  .  .  .  Instruments 
Controls  .  .  .  Avionics 


it's  easy  to  select  a  BUSS  fuse  to  do  the  job  right  for  BUSS  mokes 
o  complete  line  of  fuses  and  behind  each  BUSS  fuse  is  the  world's 
largest  fuse  research  laboratory  and  fuse  production  capacity. 
That's  why  the  BUSS  trademark  has  for  37  years  stood  for  fuses  of 
unquestioned  quolity  thot  can  be  depended  upon  to  protect  but  not 
to  blow  needlessly. 


Every  BUSS  Fuse  Electronically  Tested 
Each  individual  BUSS  fuse  is  tested  in  a  highly  sensitive  electronic 
device  that  records  if  the  fuse  is  calibrated  correctly,  if  the  solder 
joints  are  properly  made,  if  the  mechanical  dimensions  of  the  fuse 
ore  right,  and  if  the  fuse  con  be  depended  upon  to  operate  properly 
under  all  service  conditions. 


BUSS  Fuses  ore  mode  to  protect 
.  .  .  not  to  blow. 


Of  fuse 


SPECIAL  FUSES,  FUSE  CLIPS,  FUSE 
BLOCKS  AND  FUSE  HOLDERS 


USE  THIS  COUPON  —  Get  All  Th*  Facts 


Sometimes  a  special  fuse  or  fuse  mounting  is  required.  In 
such  coses  we  welcome  your  requests  either  to  quote  —  or 
to  help  in  designing  or  selecting  the  special  type  of  fuse  or 
fuse  mounting  best  suited  to  your  particular  conditions. 

Submit  description  or  sketch,  showing  type  of  fuse  to  be  used, 
number  of  circuits,  type  of  terminal,  etc  If  your  protection 
problem  is  still  in  the  engineering  state,  tell  us  current, 
voltage,  load  characteristics,  etc. 

At  any  time  our  staff  of  fuse  engineers  is  at  your  service  to 
help  solve  your  problents  in  electrical  protection. 
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THE  ELECTRON  ART 


(continiicd) 


system  can  be  analyzed  is  to  con¬ 
sider  that  Vi  operates  as  a  resistor 
in  the  voltage  divider  network  com¬ 
prised  of  and  F..  A  change  in 
load  current  causes  a  voltage  drop 
equal  to  i.f?,  and  this  must  be  com¬ 
pensated  for  by  a  change  in  e,  such 
that 


SPECIFY 


which  is  the  differential  current.  It 
is  evident  that  e,  is  given  by 


Since  g„  e, 


■  r,.  +  Hl 

Which  is  equivalent  to  Eq.  (6). 

It  is  interesting  to  note  that  the 
negative  resistance  characteristic 
required  of  V,  can  often  be  ob¬ 
tained  through  the  suitable  use  of 
a  pentode  such  as  a  6SJ7.  When 
using  a  pentode,  it  will  be  possible 
to  obtain  and  control  the  value  of 
this  negative  resistance  by  tapping 
the  screen  voltage  off  a  potentiom¬ 
eter  between  the  plate  of  I',  and 
ground.  The  output  impedance  of 
the  power  supply  regulator  section 
will  then  in  turn  be  varied.  This 
has  proved  an  extremely  u.seful 
characteristic  in  recent  laboratory 
work.  A  power  supply  having  an 
impedance  which  can  be  varied 
from  approximately  plus  600  ohms 
to  minus  500  ohms  continuou.sly  is 
now  in  use  in  this  laboratory  for 
testing  the  troubles  arising  from 
power  supply  coupling  of  circuits. 
The  zero  impedance  termination 
circuit  diagram  is  shown  in  Fig.  2. 

Its  value  in  this  work  is  enhanced 
becau.se  the  ground  may  be  made 
continuous  throughout  the  pow’er 
supply,  a  factor  which  has  been 
missing  in  many  previous  zero-im¬ 
pedance  supplies. 


the  principle 


Precision  Controlled 


costs  less 


Cores  For  Every 


the  finest!  S 


Electronic  Use 


Stress-Strain  Recorder 

An  electronic  .stress-strain  re¬ 
corder  to  record  automatically 
stress-strain  or  load  deflection  char¬ 
acteristics  of  intricate  parts  and 
mechanisms  of  aircraft  armament 
equipment,  has  been  developed  at 
the  Naval  Gun  Factory  in  Washing¬ 
ton,  D.  C. 

The  device  consists  of  a  measur¬ 
ing  head  or  transmitter  and  a  re- 


S  a  m  p  I  •  s 
promptly  fub- 
millod  upon 
roquost  for  do- 
(ign,  pro-pro¬ 
duction,  and  tost 
purposot. 


1410  CHESTNUT  AVE.,  HILLSIDE  5,  N.  J. 


SEND  FOR  CATALOG  106 


(Northern  N.  Y.) 
Marlin  P.  Andrews 
Gofden  City,  N.  Y. 


Jerry  Colton  Co. 
27S0  W.  North  Avo. 
Chicago  22,  III. 


Porlmuth-Colmon  &  Associates 
1335  South  Floorer 
Los  Angeles,  Cot. 


Jose  Luis  Pontot 
Cordoba  1472 
Buenos  Aires . 
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For  Engineers.., 

fm/x  Opmmwry 

0/ A  i/mfMe...  at  RCA-AOtr/ 


raoiLJ. 


TRANSFORMER  and  COIL  DESIGN 


NAVIGATIONAL  AIDS 


tabarf  ry  PacWtla*.  At  RCA.  unexcelled  labo* 
ratory  reaourcea  and  advanced  technical  ap» 
paratua  are  available.  You  have  unlimited 
opportunities  for  the  complete  expression  of 
your  talents  in  the  fields  of  electronics. 


brefsMiensI  Statu*.  RCA  engineers  enjoy  tha 
highest  professional  recognition  among  their 
colleagues.  You  work  in  close  collaboration 
with  scientists  and  engineers  who  are  distin* 
guished  In  the  industry.  You  receive  recognl* 
tion  for  your  accomplishments. 


If  you  qualify  for  any  of  the  positions  listed  above,  write  us 
for  a  personal  interview — include  a  complete  resume 
of  your  education  and  experience.  Write  to: 


Mr.  Robert  E.  McQuiston,  Specialized  Employment  Division, 
Dept.  T-36.  Radio  Corporation  of  America, 

30  Rockefeller  Plaza,  New  York  20,  N.  Y. 


If  you  are  facing  a  big 
question:  “What  is  the  best  move  I 
can  make  to  further  my  career?” — 
we  believe  you  will  find  the  aruswer 
on  this  page. 

Today,  as  never  before,  RCA  is 
engaged  in  far-reaching  electronic 
developments  that  have  created  a 
need  for  career  men  of  talent.  This 
means  you  have  the  chance  of  a 
lifetime  to  make  a  permanent  con¬ 
nection  with  RCA  in  a  position 
offering  you  the  opportunity  of  a 
successful  career  in  the  field  of  your 
choice.  Here  is  what  RCA  offers. 


Wide  Choice  of  Projects 

Unusual  opportunities  await  quali¬ 
fied  ELECTRONIC,  ELECTRICAL  and 
MECHANICAL  ENGINEERS  .  .  .  PHYSI¬ 
CISTS  . . .  M  ETALLURGISTS . . .  CH  EMIC  AL 
and  CERAMIC  engineers  —  in  re¬ 
search,  development,  design  and 


application,  also  in  technical  sales. 
Positions  open  provide  qualified 
engineers  the  opjxirtunity  to  choose 
the  area  of  activity  they  like  best. 


POSITIONS  OPEN 
IN  THE  FOLLOWING  FIELDS: 


COMMUNICATIONS— 

Microwave,  Mobile,  Aviation,  Special* 
ixed  Military  Syatema 


RADAR— 

Circuitry,  Antenna  Design,  Computer, 
Servo* Systems,  Information  Display 
Systems 

INDUSTRIAL  ELECTRONICS- 

Precision  Instruments,  Digital  Circuitry, 
Magnetic  Recording.  Industrial  Televi* 
sion.  Color  Measurements 


TECHNICAL  SALES 


ELECTRONIC  EQUIPMENT  FIELD 
SERVICE 


TELEVISION  DEVELOPMENT— 

Receivers,  Transmitters  and  Studio 
Equipment 


ELECTRON  TUBE  DEVELOPMENT— 

Receiving,  Transmitting,  Cathode-Ray, 
Phototubes  and  Magnetrons 


Oeed  Living  Cendition*.  You  have  a  choice  of 
residential  locations  offering  suburban-con* 
venience  or  quiet,  countryside  living.  Good 
shopping  facilities,  schools,  churches,  medical 
serWces  and  modem  hospitals  are  close  by. 
Excellent  opportunities  tor  graduate  study. 


Po*M«n  SecwHty.  These  are  not  temporary  posi¬ 
tions.  Activities  are  focused  not  only  on  the 
long-range  national  detense  program,  but  also 
on  a  diversified  line  ot  products  tor  commer¬ 
cial  use.  You  and  your  family  are  protected  by 
Company-paid  hospital,  surgical,  accident, 
sickness,  and  life  insurance.  A  modem  retire¬ 
ment  program  helps  provide  tor  your  future. 


Rapid  AdvafKsmafit.  Opportunities  at  RCA  are 
exceptional,  tor  you  to  move  ahead  in  the 
career  of  your  choice.  You  can  advance  to 
high-level  and  supervisory  positions  which 
are  filled  trom  RCA*s  engineering  staft.  Sala¬ 
ries,  determined  on  the  experience  and  ability 
ot  individual  applicants,  are  reviewed  at  reg¬ 
ular  intervals  tor  increases  on  a  merit  basis. 


RAD  to  CORPORATtOM  of  AMERtCA 
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MORE  GEO.  STEVENS  COIL  WINDING 

EQUIPMENT  IS  IN  USE  THAN  ALL 
OTHER  MAKES  COMBINED! 


•  MORE  OUTPUT  . . .  LOWER 
COSTS  .  .  .  from  EXCLUSIVE  SPEED 
FEATURE.  Universal  motors  permit 
variable  speeds  without  changing 
belts  and  pulleys.  Coil  design  per¬ 
mitting,  speeds  as  high  as  7500 
RPM  are  not  uncommon. 

•  PORTABILITY.  Conveniently  car¬ 
ried  from  place  to  place.  Machines 
come  mounted  on  bases  to  constitute 
one  complete  unit. 

•  MUCH  LOWER  ORIGINAL 
COST.  The  some  investment  buys 
more  GEO.  STEVENS  machines  than 
any  other  coil  winding  machines. 

•  LONG  LIFE.  Most  of  the  original 


GEO.  STEVENS  machines  bought  14 
years  ago  ore  still  operating  doily 
at  full  capacity. 

•  MUCH  FASTER  CHANGING  OF 
SET-UPS  than  any  other  general 
purpose  coil  winding  machine. 
Quickly  changed  gears  and  cams 
save  time  between  jobs. 

•  VERY  LOW  MAINTENANCE. 
Replacement  parts  are  inexpensive, 
can  be  replaced  in  minutes,  and  are 
stocked  for  "same  day"  shipment, 
thus  saving  valuable  production  time. 

•  EASIEST  TO  OPERATE.  In  one 
hour,  any  girl  can  learn  to  operate 
a  GEO.  STEVENS  machine. 


'  I  « 

i 


Pro^imsive  universal  winding;  machine.  Model  12),  handles  space  wound  coils 
and  solenoids  up  to  8'  in  len>(th,  prussresscve  universal  coils  up  to  4’  in  len'f;th  and 
3"  in  diameter,  universal  coils  up  to  54”  m  width,  and  I  F.  coils.  Wire  sizes  are 
from  20x44  i;au/;e.  Cams  are  stocked  from  J'lii’to  54”  >n  decresments  of  Sn'.  Sizes 
larjter  than  54”  ur  less  than  IiIh”  decresments  are  made  upon  request.  Head  to  tail- 
stock  IS  over  8";  base  22' 

Chan/te  gears  and  idler  forming  the  pattern  are  enclosed  in  front.  Traverse 
rack  IS  driven  by  change  gears  and  idler  enclosed  in  back  of  the  head.  The  traverse 
rack  has  a  mandrel  return  crank  and  a  stop  to  insure  return  to  identical  starting 
position.  Large  ball  bearings  on  head  stock  spindle  give  long  life  and  easy  run¬ 
ning.  Ball  bearing  tailstock  with  spring  tension  lever  permits  quick  change  of 
coil  forms. 

Motor  equipment: — 54  H.P.  Universal  motor,  V  belt  driven,  double  sp<X)l 
carrier  tension  device  with  oilitc  bearings,  and  adjustable  tension  friction  brake 
for  changing  winding  tension  of  the  wire. 

Dial  Oiunter  (Model  50  or  51)  with  6'  full  vision  clock  dial,  accurately 
registers  all  turns. 

Thar*  it  a  GEO.  STEVENS  mochint  for  ovojr  ceil  winding 
nood.  Mochinot  that  wind  ANY  kind  of  coil  are  available 
for  laboratory  or  production  line.  .  .  .  Send  in  a  sample  of 
your  ceil  or  a  print  to  determine  which  model  best  Alt  your 
needs.  Special  designs  can  be  made  for  special  applications. 

Write  for  further  information  today. 


NaMi  Totr* 

4022  Ng.  Av*.,  Oiicafo  20.  llllMto 

Itll  W.  9tk  sTTim  4.  Collfoniio 

t.  A.  Staff  A  Ca. 

1213  W.  3rd  St..  Cl«val«»d  13.  OWa 


STEVENS 


FIG.  1— Close-up  view  ol  measuring 
bead  fixed  to  test  specimen 


corder.  The  measuring  head  (see 
Fig.  1)  consists  of  a  dial  indicator 
(range  depends  on  deflection  to  be 
measured)  coupled  to  a  26-volt,  400- 
cycle  aircraft  autosyn.  A  five-con¬ 
ductor  cable  connects  the  transmit¬ 
ter  to  the  recorder,  which  consists 
of  a  servo  system  and  recording 
drum. 

Rotation  of  the  drum  is  propor¬ 
tional  to  the  deflection  of  the  piece 
being  tested  and  the  load  com¬ 
ponent  being  recorded  by  a  pen 
which  is  controlled  by  the  weighing 
system  of  the  tension-compression 
machine.  The  unique  feature  of 
this  device  is  the  measuring  head 
which  can  be  installed  to  the  test 
fixture  so  that  linkages  that  are 
small  and  difficult  to  measure  with 
other  devices  can  be  tested  for  de¬ 
flection.  The  electronic  stress- 
strain  recorder  at  pre.sent  is 
equipped  to  record  deflections  from 
0.0001  inch  to  10  inches  simply  by 
interchanging  dial  indicators. 

Figure  2  shows  a  test  arrange¬ 
ment  of  a  subassembly  of  a  machine 
gun  mount  on  the  tension-compres¬ 
sion  machine.  Strain  data  of  com¬ 
ponent  parts  of  the  machine  gun 
.  subassembly  were  also  taken  during 
the  test. 


FIG.  2 — Tail  arrongamant  lor  recording 
dofloctioni  and  moaiuramanU  of  itrain 
with  alacironic  atraii-ilraln  racordar 


r 


Ever 

hear  of  a  bank 
that 


balanced  by  clearing  thc-se  chcxks  in  the 
shortest  possible  time. 

Yet  their  central  clearing  houses  are 
hundreds  of  miles  away  from  many  banks! 

What  do  they  do? 

They  make  a  wise  investment!  They 
ship  their  checks  the  fastest  possible  way 
—  by  Air  Express! 

Whether  your  business  is  banking  or 
ball-bearings,  here  are  the  unique  advan¬ 
tages  you  can  enjoy  with  regular  use  of 
Air  Express: 

IT'S  FASTEST  —  Air  Express  gives  the 
fastest,  most  complete  door-to-door  pick 
up  and  delivery  service  in  all  cities  and 
principal  towns,  at  no  extra  cost. 

IT'S  MORE  CONVENIENT -One  Call  tO 
Air  Express  Division  of  the  Railway 
Express  Agency  arranges  everything. 


IT'S  DEPENDABLE  —  Air  Express  pro¬ 
vides  one-carrier  responsibility  all  the  way 
and  gets  a  receipt  upon  delitery. 

IT’S  PROFITABLE— Air  Express  expands 
profit-making  opportunities  in  distribu¬ 
tion  and  merchandising. 

For  more  facts  call  Air  Express  Division 
of  Railway  Express  Agency. 


GETS  THERE  FIRST 


gave  mon^  away? 

Every  day,  a  bank  gives  away  tens  of 
thousands  of  dollars  in  exchange  for 
checks  drawn  on  other  banks. 

These  checks  are  worthlc-ss  pieces  of 
paper  until  they're  cleared  at  a  central 
clt‘aring  house.  Until  that  time,  the  bank 
has  literally  given  its  money  away! 

It'*  vital  for  a  bank  to  keep  its  books 
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"Black  boxes"  to  your  specifications 

RESEARCH -DEVELOPMENT- PRODUCTION 


Plotting  Boords— swli  os  the  Vori- 
plotter  Model  20S  Series  for  accu¬ 
rately  presenting  X  vs  Y,  corvo 
following,  point  plotting,  etc. 


NEW  PRODUCTS 

(continued  from  poge  144) 

has  available  the  Post  Promatic 
electronic  counters  that  are  capable 
of  counting  in  excess  of  10,000  units 
per  second  with  either  accumulative 
or  predetermined  operation.  The 
high-speed  count  is  obtained 
through  the  use  of  photocell  and 
electronic  circuits.  A  visual  six¬ 
digit  totalizer  indicates  the  exact 
count  while  a  rate  meter  shows  at 
all  times  the  rate  of  count  per  hour. 
Operation  is  from  115  volts,  60 
cycles. 


Electronic  Associates,  Inc.,  is  a  co- 
oidinated  group  of  electronic  engi¬ 
neering  consultants  fully  equipped 
to  perform  electronic  research,  de¬ 
velopment  and  production.  They 
include  engineering,  production,  and 
administrative  personnel  capable  of 
handling  a  wide  range  of  problems 
including  design  studies,  applied  re¬ 
search,  and  the  production  of  highly 
complex  electronic  devices. 

Mor*  ^taiM  information 


Plant  facilities  comprise  laboratories ; 
model,  welding  and  machine  shops; 
paint,  anodizing,  and  test  depart¬ 
ments;  assembly  and  tool  rooms; 
foundry  and  other  contributing  func¬ 
tions  of  production. 

A  few  of  the  many  products  the 
Concern  has  manufactured  are  illus¬ 
trated  here. 

See  u>  at  Booth  10 
Pocitic  Electronic  Exhibit — 
August — 22-23-24 

will  ho  fornhho4  on  rosuott. 


Electronic  Associates,  inc. 

Long  Branch,  New  Jersey 


Tiny  Geiger  Counter 

Precision  Radiation  Instru¬ 
ments,  Inc.,  4113  \V.  Jefferson 
Blvd.,  Los  Angeles  16,  Calif.,  has 
introduced  the  Snooper,  a  Geiger 
counter  for  use  as  a  civilian  defense 
instrument  as  well  as  for  prospect¬ 
ing  and  school  use.  A  miniature 
amplifier  gives  a  loud  audible  signal 
whenever  the  counter  comes  near 
radioactivity  whatever  the  source. 
The  snooper  measures  li  in.  x  3 
in.  X  5  in.  and  weighs  11  lb.  Price 
is  $24.95. 


Video  Distribution  Network 


The  Daven  Co.,  191  Central  Ave., 
Newark  4,  N.  J.,  announces  avail¬ 
ability  of  its  type  V'-lOl  video  dis¬ 
tribution  network.  The  unit  pro¬ 
vides  a  ready  means  of  dividing  the 
output  of  a  single  source  into  from 
one  to  five  bridging  amplifiers  for 
video  program  distribution.  In 
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Buy  SPEER  when  you  buy  coil  forms 

...for  the  exclusive  notch  for  really  anchored  leads 


Compict*  your  circuits  with  R.  F. 
coils. .'.chokus.. .tubular  and  disc 
capacitors.'.. high  voltago  con* 
donsors...capristors  by 

JEfFIRS  ELiCTRONICS,  INC. 

DU  ROIS,  PA. 

AmiSw  Sp—r  C»rfc«ii  C«.  lnhiKary 


®756* 
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NEW  PRODUCTS  (continued) 

operation  the  network  is  inserted  in 
the  line  between  the  source  and  the 
load.  An  internal  variable  capaci¬ 
tor  is  provided  on  each  output  chan¬ 
nel  for  the  adjustment  of  any 
appreciable  change  of  capacitance 
introduced  by  the  addition  of  chan¬ 
nels.  A  switch  is  provided  for 
terminating  the  source  with  an  in¬ 
ternal  adjustable  73-ohm  resi.stive 
load.  This  termination  can  be 
readily  set  for  zero  reflection  by 
means  of  a  .screwdriver  adjustment. 


HERMETICALLY 
SEALED  UNITS 


NYT  hermetically  sealed  trans¬ 
formers  are  available  in  all  stand¬ 
ard  sizes  to  meet  MIL-T-27  speci¬ 
fications,  and  especially  designed 
constructions  for  a  wide  variety  of 
military  as  well  as  civilian  applica¬ 
tions.  Designed  and  built  to  meet 
the  most  exacting  specifications. 
Production  facilities  for  quantity 
production  of  all  sizes. 


Line  Amplifier 

Radio  Corp.  of  America,  Camden, 
N.  J.  Type  MI-12160  plug-in  line 
amplifier  with  self-contained  power 
supply  may  be  used  as  a  master 
mixer  for  up  to  four  preamplifiers,  a 
booster  amplifier  for  supplying  zero 
level  to  a  telephone  line,  a  line 
amplifier  capable  of  operating  from 
a  telephone  line,  a  driver  amplifier 
supplying  driving  voltage  for  up  to 
500  power  amplifiers,  a  monitor  am¬ 
plifier  supplying  two  watts  of  audio 
power  to  a  speaker,  or  a  bridging 
amplifier  for  bridging  a  low  im¬ 
pedance  line.  It  provides  excellent 
frequency  response  from  30  to  15,- 
000  cycles  with  low  distortion. 


HORNET  transformers,  pioneered 
by  NYT,  are  of  open  type  construc¬ 
tion,  utilizing  Class  H  insulating 
materials.  Approximately  one- 
fourth  the  size  and  weight  of  com¬ 
parable  Class  A  units.  Filament 
and  plate  supply  transformers  and 
chokes.  Units  can  be  designed  for 
ambients  up  to  190  deg.  C.,  alti¬ 
tudes  up  to  60,000  feet;  power 
ratings  from  2VA  to  5KVA. 


POWER,  AUDIO,  FILAMENT 
and  PLATE  TRANSFORMERS 
REAaORS  -  FILTERS  •  CHOKES 
TV  -  RADIO  -  ELECTRONICS 


Engineering  and  development  facilities 


F-M  Tuner 

Collins  Audio  Products  Co.,  Inc., 
P.  O.  Box  368,  Westfield,  N.  J.,  has 
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announced  the  model  HP-14  f-m 
tuner.  Its  output  circuit  may  be 
operated  directly  into  any  load  from 
500  ohms  to  i  meprohm.  The  out¬ 
put  level  is  approximately  3  volts, 
dependinff  upon  what  load  the  tuner 
operates  into.  Power  source  is  110 
volts  a-c,  60  cycles ;  power  consump¬ 
tion,  100  watts;  sensitivity,  be¬ 
tween  5  and  10  microvolts.  Audio 
response  is  flat  to  beyond  15  kc. 


Resislanre  Derate  Box 


Electronic  Instrument  Co.,  Inc., 
276  Newport  St.,  Brooklyn  12,  N. 
Y.,  has  announced  the  model  1171 
resistance  decade  box  in  factory 
wired  and  kit  form.  It  supplies  re¬ 
sistance  values  from  0  to  99,999 
ohms  with  0.5-percent  precision. 
Dimensions  are  3i  in.  X  12  in. 
X  3  in.  In  kit  form  the  unit  is 
priced  at  $19.95;  factory  wired,  it 
costs  $24.95. 


SERIES  8006  INTERVAL  TIMER 


Designed  for  heavy  duty,  this  unit  is  avoiloble 
in  quantities  in  standard  models.  Wide  range  of 
intervals.  HOLD  feature  optional.  Quick  break. 
Totally  enclosed.  Switch  rated  28A,  1  HP  250  VAC. 


SERIES  5900  TIME  DELAY  RELAY 

For  use  where  positive,  accurote  time  delay  relay 
b  imperative.  Automatic  reset.  Fixed  models  for 
volume  production;  adjustable  models  in  4  delay 
ranges  for  general  use. 


SERIES  5700  ELAPSED  TIME 
INDICATOR 


Radiation  Survey  Meter 


Tracerlab,  Inc.,  130  High  St., 
Boston  10,  Mass.  The  Cutie  Pie 
portable  radiation  survey  meter  is 
particularly  useful  for  measuring 
beta  and  gamma  radiation  in  labo- 


Manufacturers,  recognizing  that  components  of 
quality  insure  outstanding  product  performance,  look 
to  Haydon®  at  Torrington  for  timers  and  timing 
devices.  All  Haydon  timers  are  made  with  the  same 
precision  as  the  Haydon  motor  —  your  guarantee 
of  satisfactory  performance.  If  you  need  a  special 
design,  you'll  find  Haydon's  extensive  engineering 
and  development  facilities  without  equal  for  service 
and  results. 

A  few  examples  of  basic  Haydon  timing 

units  are  featured  below.  X&qp 

SERIES  8010  INTERVAL  TIMER  / 

WITH  BUZZER 


Compact,  low  cost  timer  for  volume  production. 
Wide  range  of  intervals.  Audible  (buzzer)  signal 
optional.  Quick  break.  Load  contact  rated  10A, 
Vi  HP  250  VAC. 


HAYDON  HAYDON  Manufacturing  Co.,  Inc. 


AT  TORRINGTON 


2432  ELM  STREET 


TORRINGTON.  CONNECTICUT 
SUBSIDIARY  OF  GENERAL  TIME  corporation 


Synchronous  timing  motors  with  cyclometer  type 
counters  for  metering  elapsed  time.  Rugged 
models  for  wide  range  of  timing,  recording  opera¬ 
tions;  in  severol  registers,  resettable  or  non- 
resettable. 


Q  TRAOC  MAMK 


For  complete  design  ond  engineering  spedllcotiens,  writo 
lor  cotoleg:  Timing  Motors  No.  322  <—  Timers  No.  323 
—  Clock  Movements  No.  324.  Yours  without  obligotion. 
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pulse-forming 

Network 

Capacitors 


dependable 


for  guided  missiles— aimah— land  and  sea  radar  equipments 


The  keyston*  to  good  sorvico  on 
notwork  capacitors  is  comploto  in* 
formation.  Your  G-E  roprosontativo 
has  a  chock-list  of  twonty-throo 
questions  that  must  be  answered  to 
assure  you  of  dependable  capacitor 
performance.  And  on  importont 
propositions,  to  simplify  your  design 
problems,  it  is  highly  desirable  that 
a  design  engineer  be  called  into  the 
discussions  as  early  as  possible. 
Arrangements  for  such  consultations 
can  be  made  through  any  Apporatus 
Soles  Office  of  the  General  Electric 
Company. 


Whether  you  expect  a  service  life  of  10,000  hours  or  just  60 
seconds,  G.E.  networks,  designed  to  meet  exacting  specifications, 
will  give  you  the  reliable  performance  you  require. 

Pulse  networks  are  a  highly  specialized  field  of  capacitor  en¬ 
gineering  and  experience  is  an  important  part  of  proper  design 
work.  G.E.  has  built  networks  for  every  type  of  pulse  radar  equip¬ 
ment  since  the  inception  of  radar.  ^ 

Since  1944,  G.E.  has  been  running  continuous  life  tests  on 
many  types  of  networks  to  obtain  more  complete  research  data. 
These  tests  are  being  used  to  establish  life  limitations  under 
various  conditions  of  highly  critical  temperatures  and  voltages 
on  all  types  of  dielectrics,  bushings,  materials  for  coil  forms  and 
treating  processes.  Take  advantage  of  this  wealth  of  information 
and  experience.  Your  inquiry  addressed  to  Capacitor  Sales  Divi¬ 
sion,  42-304,  General  Electric  Company,  Pittsfield,  Mass,  or  your 
nearest  Apparatus  Sales  Office,  will  receive  prompt  attention. 

General  Electric  O/mpany,  Schenectady  3,  N.  Y. 


can coT^^a/ence'in _ 


GENERALB  ELECTRIC 


FREE!  WRITE  TODAY 
FOR  YOUR  GIANT  1952 
RADIO  SHACK  CATALOG 
ALL  NEW!  192  PAGES! 

OVER  15,000  PRODUCTS! 

LOWEST  NET  PRICES 


RADIO  SHACK 


167  Washington  St.,  loston  8,^ass. 
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NEW  PRODUCTS 


ratories  handling  levels  of  radioac¬ 
tivity  of  the  order  of  millicuries.  A 
new  circuit,  making  full  use  of  the 
principle  of  inverse  feedback,  per¬ 
mits  extremely  stable  operation  and 
a  large  reduction  in  the  time  con¬ 
stant  which  is  now  only  1.5  seconds 
on  all  ranges.  Calibration  accuracy 
is  ±10  percent  of  full  scale  and  is 
maintained  throughout  the  speci¬ 
fied  battery  life  of  approximately 
800  hours.  The  meter  is  provided 
with  three  full-scale  ranges  of  15, 
150  and  1,500  milliroentgens  per 
hour. 


o  designer 


you  V 

need  this  CATALOG 


o  monufa<furer 
o  technician 
on  instructor 
a  serviceman 
a  broodcaster 
o  radio  omoteur 
o  custom  builder 


thoroarson 


OHMITE 


WHERE  CAN  I  GET 
RUSH  ORDERS  < 
FILLED  ACCURATELY? 


WHAT  CAN  I  USE  FOR  L_ 
7^  AN  XYZ  TRANSFORMER? 


Variable  Inductor 

C.  G.  S.  Laboratories.  Inc.,  391 
Ludlow  St.,  Stamford.  Conn.  The 
Increductor  is  a  new  type  of  elec¬ 
trically  controlled  variable  inductor 
with  no  moving  parts.  It  is  vari¬ 
able  over  a  useful  inductive  range 
of  100  to  1,  200  to  1,  or  even  more 
in  some  applications.  It  is  low  in 
loss,  maintains  high  Q  even  at  meg¬ 
acycles,  is  controlled  with  minimal 
power,  and  is  compact  and  light  in 
weight.  These  characteristics  are 
attained  by  the  use  of  separate  con¬ 
trol  and  signal  windings,  specially 
arranged  on  a  ceramic  core  having 
unusual  magnetic  properties. 


SWOVOX 


VICTORKN 


tLtCTKONS  INC. 


_  *  \ 

WHAT  S  NEW  IN 
>  JAN  COMPONENTS?  ) 


0A(C  r;dg, 


GET  THE  ANSWER 
HERE 


WaTESniaN 


COKNELL-DUHLIES 


STANCO 


•  COMPLETE-‘‘JLcademy  to  Zephyr”— presenting  all  the  “blue-chip” 

lines  of  instruments,  components,  apparatus,  tools,  kits,  books;  for 
all  electronic  and  electrical  development,  production,  radio,  TV, 
amateurs,  and  hi-fi  sound. 

•  DETAILED  —  gives  pictures  and  full  descriptions  of  over  15,000 
items  —  with  more  technical  data  than  ever  before  offered  in  a 
catalog  of  this  kind. 

•  UP-TO-THE-MINUTE  -  includes  latest  information  on  radiation 
instruments,  radar,  miniature  and  subminiature  equipment. 

•  TIME  and  MONEY  SAVER  —  gives  you  a  single,  low-cost  depend¬ 
able,  rapid,  mail-order  source  for  all  your  requirements. 

•  BACKED  UP  —  by  the  largest  stocks,  strongest  capitalization,  largest 
plant,  most  suppliers,  greatest  number  of  “blue  chip”  lines,  lowest 
prices,  and  best  delivery  service  anywhere  in  the  East. 


free;  mail  this  coupon  today 

167  Washington  SI.,  Boston  8,  Atoss. 

Plooso  send  me  your  FREE  l92-pa9e  catalog  ■  1  I  M  *  ■iT  I 
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Amplifier  System 

Altec  Lansing  Corp.,  9356  Santa 
Monica  Blvd.,  Beverly  Hills,  Calif., 
announce.s  a  new  amplifier  sy.stem 


ZONE .  STATE. 
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CMee  of 


EASTERN  Air  Lines 


iSO  CkQ9H9l  WILCOX  Communle^tiPMS  System 
Ckesee  fer  Bestere*s  Betire  fleet  ef 
StlPBX  eOXSTBllXmXS  e»X  WXXIIX  4-0-4S 


Eatfern  Air  Linas  demanded  fhe  finest  communi¬ 
cations  equipment  available  to  match  the  ad¬ 
vanced,  efficient  operation  of  their  modern  new 
fleet.  No  greater  compliment  could  be  paid  to 
Wilcox  radio  equipment  than  to  be  selected  for 
this  challenging  assignment. 

The  Wilcox  440A  VHP  Communications  System 
covers  all  channels  in  the  1 18-136  Me.  band.  It  is 
light  in  weight,  small  in  size,  and  easy  to  maintain. 

UNIT  CONSTRUCTION  FOR  £ASY  HANDLING 

The  50-watt  transmitter,  high  sensitivity  receiver, 
and  compact  power  supply  are  each  contained  in 


a  separate  JAN  Al-D  case.  Any  unit  may  be 
instantly  removed  from  the  common  mount. 

FINGFR-riP  RtMOTt  CONTROL 

All  transmitter  and  receiver  functions  are  avail¬ 
able  by  remote  control.  A  new  channel  selector 
system  assures  positive  operation  and  minimum 
maintenance. 

DtPiNDABILITY  AND  EASY  MAINTiNANCi 

Simple,  conventional  circuits  minimize  the  number 
and  types  of  tubes  and  require  no  special  train¬ 
ing,  techniques,  or  test  equipment. 


^•tuc  FOR  COMPLETE  INFORMATION  ON  THE 

WILCOX  440A  180  CHANNEL  VHF  COMMUNICATIONS  SYSTEM 


ELECTRONICS  — August,  1951 


NEW  PRODUCTS  (centiiiMd) 

designed  especially  for  use  in  home 
music  systems,  consisting  of  the 
A-433A  preamplifier  and  A-333A 
power  amplifier.  All  operating  con¬ 
trols  are  located  on  the  preamplifier 
which  connects  to  the  power  ampli¬ 
fier  by  6-foot  flexible  cables.  Fre¬ 
quency  response  is  flat  to  plus  0, 
minus  1  db  from  20  to  20,000  cycles  ,  j 

and  is  within  3  db  of  flat  response  j 

up  to  100,000  cycles.  The  system  will  . 

deliver  full  27  watts  of  audio  power 
at  less  than  6-percent  harmonic  dis-  »  ; 

tortion ;  20  watts  at  less  than  2-per-  ; 

cent  harmonic  distortion;  and  15 
watts  at  less  than  0.5-percent  har¬ 
monic  distortion. 


Precision  Ceramics  , 

Thor  Ceramics,  Inc.,  225  Belleville  i 

Ave.,  Bloomfield,  N.  J.,  has  devel¬ 
oped  a  new  steatite  insulating  ce¬ 
ramic  which  can  be  milled,  drilled, 
pressed,  planed,  lathe-turned,  i 

ground  or  worked  by  any  other  i 

process  applicable  to  metals.  The  | 

new  ceramics  combine  the  advan-  j 

tages  of  close-tolerance  production 
with  ideal  electrical  characteristics.  j 

Their  hardness — crush  resistance  ! 

factor  of  100,000  lb  psi — facilitates  | 

high-speed  precision  production  to  1 

meet  JAN  specifications  or  manu-  | 

facturers’  requirements  at  low  unit  I 

cost.  I 


Power  Amplifying  Tube 

British  Industries  Corp.,  164 
Duane  St.,  New  York  13,  N.  Y. 
The  KT66  tetrode  was  designed 
especially  for  use  in  the  output 
stage  of  quality  audio  amplifiers. 
It  is  also  used  as  an  oscillator  or 
r-f  power  amplifier  for  frequencies 
up  to  30  me.  The  tube  is  a  high- 
slope  indirectly  heated  beam 
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Disc  Cathode  Speeds  Assembly- 
Improves  Performance 


Expanded  Facilities  •  •  ■  more  space,  equip¬ 
ment  and  trained  co-workers  help  to  meet 
growing  demand. 


Inspection  and  Ga|in|  .  .  .  equipment  for 
checking  "E”  dimensions  of  Disc  Cathodes. 


•  Electronics  manufacturers  find  it 
pays  to  he  a  customer  of  Superior. 
They  receive  good  service,  quality 
products  and  the  benefits  of 
Superior’s  methiMls  and  metals 
research  that  constantly  improves 
upon  already  gon<l  products. 

.\n  example  is  the  new,  impntved 
Disc  Cathode.  Investigation  proved 
that  a  slight  flaring  of  the  open  end 
minimizcHl  the  danger  of  heater 
catluxle  "shorts”  caused  by  scrap¬ 
ing  of  the  heater  wire  coating  dur¬ 
ing  insertion,  while  speeding  the 
operation. 

This  feature  added  to  an  already 
excellent  cathode,  resulted  in  a 


part  that  doe^  a  better  job  at  a 
lower  cost.  ' 

The  Di.sc  r.ath<xle  is  only  one  of 
the  hundreds  of  prinlurts  which 
Superior  supplies  .  .  .  but  the  same 
program  of  priMluct  improvement 
is  applied  to  all  of  them.  That’s  why 
most  manufacturers  in  the  elec¬ 
tronics  field  are  already  friends  and 
customers.  If  you  are  one  of  the 
exceptions,  it  will  pay  you  to  find 
out  more  alniut  Su|)erior  and 
SufteriorpnMiucts.Forinformation, 
consultation  about  prcwluction 
problems,  design  help  or  research 
assistance,  write  ttnlav  to  Superior 
TuIm'  (Company,  2500  (Germantow  n 
Norristown,  Fennsvivania. 


Which  It  Tlw  B»tf»r  For  Your  App/icofion . . . 


SEAMLESS...?  The  fine-t  IuIk-s 
that  can  l)e  tiiaile.  Stanilanl  produc¬ 
tion  is  .dlO"  to  .121"  0.1).  inclusive, 
with  wall  thicknesses  of  .(K)l.j”  to 
.()().>".  CalluMles  with  laraer  diameters 
and  heaNier  walls  will  lie  produced  to 
customer  s|ie<  ification. 


Or  LOCKSEAM*  . . .  ?  Froduce<l  di- 
rectl*v  from  thin  nickel  alloy  strip  stock, 
.0WI"to  .1()0"().I).  in  stamlard  length 
range  of  ll..>  mm  to  12  mm.  Round, 
rectangular  or  oval,  cut  to  specified 
lengths.  Iieadeil  or  plain. 


52,600  Ssamless  Nickel  Cathodes,  compared 

under  a  lens  with  an  ordinary  pin. 


A/I  oKilyMt  4)10"  to  H"  04). 

C«rlaM  aiMilyi*t  (4)35"  mox.  wall)  Up  to  IH"  OJX 


\ 


*Mfd.  undsr  U.S.  fertt  — Sun*rirr  Tube  Companr  •  Cfecfronc  Produtti  for  export  through  Oriver-Horrii  Company,  Horn'ton,  New  Jeriey  e  Harmon  6-4800 


ELECTRONICS  — August,  195  J 


257 


CANNON 

PLUGS 


(continued) 


NEW  PRODUCTS 


tetrode  suitable  for  either  single  or 
push-pull  audio  operation  and  may 
be  employed  as  a  triode  with  screen 
connected  through  a  100-ohm  re¬ 
sistance  to  the  anode.  It  can  work 
interchanpeably  with  the  Ameri¬ 
can-type  6L6  tube  in  any  circuit. 


Here*s  why 
those  in  the  know 
demand- 


Five-Iiich  Scope 

General  Electric  Co.,  Syracuse, 
N.  Y.,  has  announced  the  type 
ST-2C  five-inch  oscilloscope  de¬ 
signed  e.specially  for  use  in  micro- 
wave  in.stallations.  The  vertical 
.sensitivity  a-c  input  is  0.075  volt 
rms  per  inch ;  the  vertical  amplifier 
frequency  response  is  20  cycles  to 
about  3  me.  The  entire  vertical 
amplifier,  sweep  and  low-level  hori¬ 
zontal  stages  are  supplied  with  d-c 
operating  potentials  from  an  elec¬ 
tronically-regulated  power  supply 
which  allows  the  oscilloscope  to  be 
u.sed  under  unusually  severe  power¬ 
line  fluctuations.  To  aid  in  ampli¬ 
tude  measurements  of  voltages 
under  test,  a  voltage  calibrator  is 
included  which  may  be  varied  in 
seven  steps,  from  0.3  volt  to  300 
pe:ik-to-peak  volts. 


Phosphoi  bronzt 
"Mpkin  t<n|” 


superior 

contact 

design 


'  Hand-tinnini  keep! 
(older  inside  cup  / 


Because  the  contact  is  the  key  to  the 
success  of  any  electric  connector.  Can¬ 
non  has  always  applied  the  highest  order 
of  skill  and  care  to  this  all-important 
detail.  Cannon  pin  and  socket  contacts 
are  all  precision  machined  from  solid 
bar  stock.  Silver  or  gold  plating  main¬ 
tains  high  conductivity  sifter  years  of 
constant  use.  Phosphor  bronze,  "napkin 
ring”  of  the  socket  keeps  pressure  on 
large  areas  of  heavy  metal,  preventing 
current  loss.  There  are  no  thin  metal 


tangent  contact  points  in  Cannon  con¬ 
tacts.  (See  below).  Solder  cups  are  care¬ 
fully  tinned  by  hand  to  keep  the  solder 
inside  the  cup.  Cannon  socket  contacts 
are  full  floating  to  assure  perfect  align¬ 
ment.  You’ll  find  these  design  features 
throughout  the  great  variety  of  pre¬ 
cision  contacts  u^  in  all  Cannon  con¬ 
nectors.  For  real  value  demand  Cannon. 


Removable  T|rp« 


Cannon  design  (above  left)  makea  con* 
tact  on  large,  heavy  metal  surfaces. 
Current  is  not  carri^  through  spring 
section.  In  Cannon  Connectors  there 
are  no  thin  metal  tangent  contact 
points,  like  ^e  design  shown  at  right. 


Galvanometer  Shunt 

Audio  Instrument  Co.,  133  W. 
14th  St.,  New  York  11,  N.  Y.  Model 
170  galvanometer  protector  in¬ 
creases  the  speed  and  convenience 
of  use  of  a  Wheatstone  bridge  by 
adjusting  itself  automatically  and 
continuously  during  bridge  balanc¬ 
ing  operation.  The  galvanometer 
retains  enough  sensitivity  to  indi¬ 
cate  balancing  effect  at  all  settings, 
yet  is  completely  protected  against 


Twinai 


SKndatd 


Since  1915 

lOS  ANGELES  31,  CALIFORNIA 
REPRESENTATIVES  IN 
PRINCIPAL  CITIES 


Hi(b  Voltige 


In  Canada  &  British  Empire:  Cannon 
Electric  Co.,  Ltd.,  Toronto  13.  Ontario. 
World  Export  (Excepting  British  Em 
pire) :  Frazar  A  Hansen.  301  Clay  St 
San  Franciaco.  California. 
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20  inch 
shake  table! 

15g  at  100  lb 
table  load! 

Electrically  inter 
locked  control! 

No  foundation  > 
needed! 


Here*s  heavy  duty  capacity  for  your  vibration  testing 


to  military  specification  MIL-E-5272  and  U1065-B 


Vibration  testing  reveals  in  advance  how  your  prod¬ 
ucts  will  behave  in  service.  It’s  a  “must"  for  military 
equipment.  This  new  MB  model  C-25  shaker,  one  of 
the  largest  developed,  provides  large  “brute  force" 
for  meeting  military  vibration  testing  specifications. 
Rated  at  2500  pounds  continuous  vector  force,  it  has 
capacity  to  produce  15g  with  100  lb  table  load  or 
20g  with  58  lb  table  load. 

An  electromagnetic  exciter,  MB  model  C-25  fea¬ 
tures  accurate,  continuous,  easy  control  of  force  and 
frequency.  Electrically  interloping  controls  assure 
proper  operation. 

i^ether  your  own  vibration  testing  requirements 
are  of  large  order  or  small,  you  can  get  the  answer 
to  your  problem  at  MB.  Models  start  at  10  pounds 
force  output.  Resonant  beams  for  special  problems 
also  available. 

Make  MB  your  headquarters  for  help  and  advice 
on  vibration  problems.  You’ll  save  yourself  time  and 
work.  Write  for  new  Bulletin  No.  i-Vf-5  on  vibration 
exciters. 


1060  STATE  STREH,  NEW  HAVEN  11,  CONN. 


PRODUCTS  AND  EQUIPMENT  TO  CONTROL  VIBRATION  ...  TO  MEASURE  IT...  TO  REPRODUCE  IT 
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NEW  STEVENS  THERMOSTAT 


fast  rmtponsm  •  close  femperorfure  control 


Specifically  engineered  for  elec¬ 
tronic,  appliance  and  apparatus  ap¬ 
plications,  compact  Type  M  Stevens 
Thermostats  iusure  fas/  response 
and  close  temperature  control— 
characteristics  of  larger  Stevens 
Thermostats. 


Action  of  new  Type  M  thermostat  is  extremely 
precise  because  bi-metal  element  is  elearically  inde¬ 
pendent.  Bi-metal  disc  rests  on  top  of  rigid  Monel- 
backed  contact  disc,  which  carries  current  on  its  silver 
side  because  of  minimum  elearical  resistance.  Since 
bi-metal  carries  no  current,  artificial  cycling  and  life- 
sbortening  "jitters”  are  eliminated. 

Double,  heavy-duty  silver  contacts  in  series  mini¬ 
mize  arcing,  further  increase  thermostat  life.  Heat- 
resistant  stainless  steel  or  Inconel  return  spring  as¬ 
sures  positive  On  or  Off  position.  Silver-plated  brass 
or  steel  terminals,  mounted  on  non-conducting  Abi- 
inag  base,  are  furnished  in  standard  or  special  shapes. 

Get  faster  response  and  closer  temperature  control 
on  small  current  differentials.  Specify  Stevens  Type 
M  Thermosuts  on  your  appliances  and  industrial 
apparatus  —  for  better  performance,  longer  life. 

h-tm 

manufacturing  compony,  ine. 

MANSFIELD,  OHIO 


STEVENS 


damage.  The  protector  uses  a  net¬ 
work  of  nonlinear  and  linear 
resistors. 


Ion  Trap 

The  Indiana  Steel  Products  Co., 

1  Valparaiso,  Ind.  The  E-Zee-On  ion 
I  trap  possesses  a  uniform  field  pat- 
'  tern  and  can  be  adjusted  in  a  matter 
of  seconds  with  one  hand.  It  is  a 
slip-on,  grip-snug  beam  bender 
made  of  one  piece,  permanently 
magnetized  Cunife  that  cannot  be 
I  put  on  backward  and  requires  no 
I  manual  clamping.  Because  of  its 
i  uniform  weight  distribution  it  will 
not  jar  loose,  slip  or  come  out  of 
I  adjustment. 

I 

Literature - 

Flat  Ceramic  Capacitors.  Sprague 
i  Electric  Co.,  North  Adams,  Mass. 

:  Ratings  and  sizes  of  standard 
^  Bulplate  flat  ceramic  capacitors 
I  are  shown  in  engineering  bulletin 
I  602.  The  capacitors  discussed  are 
!  made  in  six  different  physical 
I  sizes  in  single  and  multiple  ca- 
j  pacitance  combinations  with  volt¬ 
age  ratings  up  to  5,000  volts. 

!  Air-Cooled  Transmitter.  Allen  B. 

,  DuMont  Laboratories,  Inc.,  1000 
Main  Ave.,  Clifton,  N.  J.,  has  pub- 
'  lished  a  16-page  bulletin  on  its 
5-kw  Oak  air-cooled  transmitter. 

I  Bulletin  TTU-T102  contains  illus- 
i  trations,  block  and  circuit  dia¬ 
grams,  chief  features  and  specifi- 
I  cations  of  the  unit. 

i  Potentiometer  Controller.  Minne- 
!  apolis-Honeywell  Regulator  Co., 

!  Wayne  and  Windrim  Aves.,  Phila- 
j  delphia  44,  Pa.  Specification  sheet 
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IfDU  CAN  0E  SURE.«lf  If^ 

W^tii^ouse 


Transformer 
Space-saving  problem 


than  ordinary  cores,  easily  fit  the  smaller  MOLDARTA 
transformer  case. 

MOLDARTA,  a  low  power  factor,  low  loss  material, 
also  served  as  the  perfect  insulator.  Thus  the  large 
standoff  insulator  was  eliminated  .  .  .  the  desired  ^ 
compactness  was  attained  .  .  .  and  a  difficult  space- 
saving  problem  was  solved. 


Here’s  a  space-saving  problem . . .  and  another  example 
of  how  Westinghouse  applies  engineering  experience 
to  handle  all  types  of  transformer  problems. 


Th«  problnm:  To  build  a  more  compact  filament 
transformer  for  use  with  Phanotron  rectifier  tubes. 

First,  the  transformer  case,  core  and  coils  had  to 
be  made  smaller. 


Second,  the  large  standoff  insulator  between  the 
transformer  case  and  tube  socket  had  to  be  eliminated. 
Because  the  previous  case  was  metal,  a  large  standoff 
insulator  had  been  used  to  keep  the  tube  socket, 
mounted  on  top  of  the  transformer  case,  11,000 
volts  from  ground. 

Th«  Wastlnghouse  solution:  MOLDARTA  and 


J]  >Mi  have  «  t^gh  trmn^Tmtr  problem,  tsbe  tulvanUge  of  the 
facilities  of  IFestinghoate  for  quick,  practical  solutions.  Trans- 
lormers  specially  designed  for  all  types  ef  electrical  and  electronic 
circuits,  as  ttcll  as  a  ttdde  selection  of  ttastdardized  designs  .  .  . 
produced  in  quantity  .  .  .  with  quality.  Call  your  nearby 
Westinghouse  representative,  or  udte  Westinghouse  Electric 
Corporation,  P.  O.  Box  868,  Pittsburgh  30,  Pennsylvania.  J-70569 


Type  C  HIPERSIL  cores,  two  Westinghouse 


SPECIALTY!^ 

TRANSFORMERS 


engineered  products. 

Westinghouse  Type  C  HIPERSIL  cores,  smaller 


W^tin^oiise 


\ 


Stabilized 
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No.  175  gives  engineering  data  on 
the  new  ElectroniK  strip  chart 
pneumatic  control  potentiometer. 
Illustration,  specifications,  di¬ 
mensional  diagrams  and  ordering 
information  are  included. 


HYSTERESIS  MOTOR 


Engineering  Bulletins.  .Melpar, 
Inc.,  452  Swann  Ave.,  Alexandria, 
Va.,  has  available  for  the  asking 
three  engineering  bulletins,  the 
start  toward  monthly  recordings 
of  the  company’s  developments. 
Volume  I,  No.  1  deals  with  potting 
resin  for  subminiature  assemblies 
and  subassemblies:  No.  2  gives  in¬ 
structions  for  use  of  Melpak 
IV-M  and  Melcoat  I  casting  res¬ 
ins;  No.  3  describes  the  model  MP- 
1539  miniature  radar  beacon. 


MODEL  GL  513 
1800  rpm  1/20  hp 


FULLY-DAMPED 

MOTION 

FOR 

LARGE 

INERTIA 

LOADS 


Retaining  Rings.  Waldes  Kohi- 
noor,  Inc.,  47-16  Austel  Place, 
Long  Island  City  1,  N.  Y.  A  new 
series  of  engineering  bulletins 
covering  all  types  of  Truarc  re¬ 
taining  rings,  grouped  by  specific 
ring  function,  was  recently  issued 
All  charts  give  complete  engineer¬ 
ing  specifications  including  allow¬ 
able  thrust  loads,  force  required 
to  flatten  bowed  type  rings,  gap 
widths,  rpm  limits  and  many  other 
helpful  data. 


MOTIOM  or  MUKD  HTSTCRCSIS  MOTOR  TTRC  CLH-OU 
HATED  Ko  SINGLE  PHASE. 


'MOTION  or  STANDARD  CH-Sft 
^14  IP  SMGU  PHASE  HYSTERESIS  MOTOR. 


TIME  IN  SECONDS 


^is  the  stable  rotor 

LOAD  ANCLE- 
6  IS  THE  INSTANTANEOUS 
'‘ANGUL'AR  OEVIATtON  FROM 
S  DUE  TO  HUNTING. 


.ROTOR  MAGNETIC  AXIS 
UNDER  LOAD 


Tapes  for  Television.  Minnesota 
Mining  &  Mfg.  Co.,  900  Fauquier 
Ave.,  St.  Paul  6,  Minn.  An  illus¬ 
trated  8-page  folder  is  devoted 
chiefly  to  the  Scotch  electrical  tape 
No.  22,  designed  for  tv  deflection 
yokes  because  of  its  high  dielec¬ 
tric  strength  and  heat  resistance 
with  thin  caliper.  Description  of 
the  No.  33  tape  that  protects 
against  moisture,  corrosion  and 
abrasion  is  also  included. 


■STATOR  MAGNETIC  AXIS 


Approximate  motion  curves  for  standard  and  damped  hysteresis  motors  wHh  load 
inertia  of  1B0  ounce — fincfres^2  by  weight,  rotating  1B00  rpm. 


1*  HE  new  Model  GL  513  Elinco  motor  is  excellent  for  all  sound  and 
^  optical  work,  for  goniometer  drives,  and  all  other  applications 
where  a  high  degree  of  motional  stability  is  essential.  It  permits 
higher  basic  motor  speeds  for  a  given  load  inertia  without  increase 
in  flutter  .  .  .  allowing  greater  power  output  for  fixed  motor  size. 

The  curves  compare  a  standard  1/16  hp  hysteresis  motor  with  the 
new  GL  513:  note  that  the  non-hunting  motor  not  only  radically 
reduces  the  duration  of  any  oscillation,  but  also  cuts  the  magnitude 
of  the  initial  swing  about  50%.  Furthermore,  whereas  the  standard 
motor,  after  one  oscillation,  damps  out  a  connected  load  of  only 
9  oz.in.'  by  weight,  the  GL  513  shows  a  value  of  180  oz.in.* 

Model  GL  513  is  currently  available  for  reasonable  future  delivery; 
other  stabilized  units,  with  other  speed  and  voltage  ratings  os  well 
as  multiple-speed  imits,  ore  imder  development. 


Strip  Chart  Recorder,  Minneapo- 
lis-Honeywell  Regulator  Co., 
Wayne  and  Windrim  Aves.,  Phila¬ 
delphia  44,  Pa.  Instrumentation 
data  sheet  9.1-7  describes  the 
Brown  ElectroniK  strip  chart  re¬ 
corder  which,  when  coupled  with 
a  Kelvin  bridge  measuring  circuit, 
comprises  a  modern  method  of 
measuring  rotor  temperatures. 
Besides  describing  the  instrument 
and  its  method  of  installation,  it 
discusses  the  Kelvin  bridge  prin- 


ELECTRIC  INDICATOR  CO. 

PARKER  AVENUE  •  STAMFORD,  CONN 


MANUFACTURERS  OF  SPECIALLY-DESIGNED  PRECISION  MOTORS  AND  GENERATORS— GOVERNOR- 
CONTROLLED;  SELF-SYNCHRONOUS;  DRAG-CUP;  DC  1  AC  TACHOMETER;  SHUNT;  SERIES;  COMPOUND 
PERMANENT-MAGNET;  SPLIT-FIELD;  SEPARATELY-EXCITED;  UNIVERSAL;  INDUCTION;  RELUCTANCE 
HYSTERESIS;  DC  &  AC  SERVO;  REELMOTORS;  TOTALLY-ENCLOSED;  AC  DYNAMICALLY-BRAKED 
MULTIPLE-SPEED. 
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Do  you  fit  in  the  Boeing  picture? 


Boc'lng’s  world  wide  reputation  for 
sound  engineering  achievement  is 
founded  on  men.  Boeing  engineers 
and  physicists  are  graduates  of  many 
universities  and  technical  schools. 
They  come  from  every  state  in  the 
Ihiion.  Under  inspiring  leadership 
they  have  licen  welded  into  one  of 
the  most  potent  forces  in  any  field 
of  scientific  advance. 

If  vou  can  measure  up  to  Boeing 
standards,  there  is  an  attractive  future 
for  you  in  this  renowned  group.  In 
addition  to  the  prestige  whieh 
attaches  to  Ix-iiig  a  member  of  the 


Boeing  engineering  team,  there  are 
other  definite  advantages: 

1  The  rliallenre  of  worklnir  on  such  vital 
pri^rams  an  tlte  K-i?  and  11*^2  jet  lMMnlier>. 
cuiiled  iniHHileM  and  other  revolutionary 
developtnentM. 

2  Stability  of  career  opportunity  with  an  en- 
cineerinft  division  that  is  still  (tnminir  stead¬ 
ily  after  years. 

3  Tlie  inviroratinir  atmospliere  <»f  the  Pticiftc 
Northw(>st— huntitiK.  Itshinit.  sailing,  skiing, 
temperate  climate  all  year  around. 

4  The  availability  of  housinir.  Newt'oiners  to 
Seattle  are  able  to  ftet  actaminuMlatlons-aiHl 
that's  unique  in  a  Kreat  aircraft  manufactur¬ 
ing  *'enter. 

5  rawMl  salariev  .\nd  they  »row  with  you. 
4  Moving  and  travel  expense  allowance. 


Boeing’s  immediate  needs  call  for  ex()c- 
ricnced  and  junior  aeronaufical,  nieclian 
ical.  cletfrical,  eleifronics,  civil,  aconsri- 
cal  and  weights  engineers  for  design  and 
research;  for  servo  tnechanisin  designers 
and  anahsts;  and  for  phssicists  and  math 
cinaticians  with  adsanced  degrees. 

Writ*  todoy  to  the  oddreu  below  or  use 
the  convenient  coupon. 


I  JOHN  C.  SANDERS,  sun  | 

DCPT.  I 

Bmwc  AirpMit  CMtVMir.  Stattli  14.  Wtsli.  . 

I  Engineering  opportunities  et  Boeing  interest  I 

I  me.  Pieese  send  me  further  informetion.  . 

I  Nome  I 

"  Address  | 

2  C/ty  end  Stofe  I 


n 
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NEW  PRODUCTS  (continued) 

ciple  and  lists  the  required  instru¬ 
mentation,  system  benefits  and 
other  technical  data. 


Quality  Electronic 
Equipment 


...deserves  Quality 
Cabinets 


J.HE  finest  electronic  equipment  in  the  world  is  being  provided  for 
our  armed  services  today.  If  you’re  helping  to  produce  this  quality 
equipment  .  .  .  and  need  a  dependable  supply  of  cabinets  to  match 
its  high  standard  of  construction,  there’s  a  good  chance  Corry- 
Jamestown  can  help  you  speed  your  production  as  well  as  maintain 
the  quality  of  your  finished  equipment. 

A  high  regard  for  quality  has  always  been  second  nature  with  us 
during  our  30  years  of  fabricating  steel,  stainless  steel  and  aluminum. 
What's  more,  our  three  large  plants,  our  modern  fabricating  facili¬ 
ties,  our  skilled  craftsmen  and  our  engineers  are  teamed  to  go  right 
to  work  on  your  contract  .  .  .  and  to  make  deliveries  on  time.  We’ll 
gladly  give  you  more  information  about  our  facilities,  capacity,  etc. 


^  CACC^  weire  o/^  us  tooa  yf  ^ 


CORRY-JAMESTOWN  MFG.  CORP, 

CORRY,  PENNSYLVANIA 


Tube  Characteristics.  Raytheon 
Mfg.  Co.,  55  Chapel  St.,  Newton 
58,  Mass.  An  8-page  booklet  is 
filled  with  tabular  material  giving 
complete  characteristics  for  a 
wide  variety  of  special  purpose 
tubes.  It  includes  information  on 
I  subminiatures,  magnetrons,  kly¬ 
strons,  rectifiers,  voltage  regula¬ 
tors,  radiation  counters,  transmit¬ 
ting  tubes  and  transistors. 

Paper  Tubulars.  Cornell-Dubilier 
Electric  Corp.,  South  Plainfield, 
N.  J.  Bulletin  NB142  gives  the 
outstanding  features,  uses  and  di¬ 
mensions  of  the  Pup  general-pur¬ 
pose  metallized  paper  tubular 
capacitors  that  may  be  used  over 
a  temperature  range  from  —40  to 
-f-’60C  without  derating.  The  ca¬ 
pacitors  described  are  particu¬ 
larly  suitable  for  portable  equip¬ 
ment  where  space  is  limited. 

I.,aboratory  Instruments.  Polarad 
Electronics  Corp.,  100  Metropoli¬ 
tan  Ave.,  Brooklyn  11,  N.  Y.,  has 
issued  a  10-page  catalog  describ¬ 
ing  a  line  of  laboratory  instru¬ 
ments  including  its  all-band  spec¬ 
trum  analyzer,  microwave  signal 
sources,  video  amplifier  and  labor¬ 
atory  power  supplies.  Illustra¬ 
tions,  chief  features  and  specifica¬ 
tions  of  each  are  given. 

;  Civil  Defen.se  Communications. 

General  Electrical  Co.,  Syracuse, 
i  N.  Y.  A  new  brochure  pictorially 
;  presents  typical  communications 
I  systems  now  in  use  which  can  be 
I  co-ordinated  into  a  dependable 
emergency  communications  net¬ 
work  in  any  community.  The  bro¬ 
chure  also  describes  the  company’s 
technical  advisory  service  for  civil 
defense  radio  communications.  It 
\  lists  GE  specialists  in  22  district 
j  offices  throughout  the  country  who 
are  available  without  charge  to 
analyze  existing  communications 
systems  and  recommend  methods 
of  forming  them  into  a  single  net¬ 
work  to  operate  in  any  peacetime 
or  wartime  emergency. 

Strain  and  Stress  Studies.  Elec¬ 
tronic  Tube  Corp.,  1200  E.  Mer- 
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Xewahk  4,  X.  J- 


maid  Lane,  Philadelphia  18,  Pa., 
has  issued  a  single-sheet  bulletin 
on  the  H-42A  Strainalyzer  for  dy¬ 
namic  strain  and  vibration  studies 
from  0  to  50,000  cps.  The  unit 
described  is  designed  especially 
for  stress  studies  of  rockets,  jet 
engines,  aircraft  and  the  like,  and 
permits  simultaneous  observation 
and  recording  of  electronic  traces 
of  four  phenomena  in  correct  time 
and  phase  relationship.  General 
uses,  specifications  and  compo¬ 
nents  are  shown. 

Temperature-Compensated  Strain 
I  Gages.  Baldwin-Lima-Hamilton 
!  Corp.,  Philadelphia  42,  Pa.  A  new 
2-page  bulletin.  No.  174,  describes, 
shows  graphic  performance  and 
gives  specifications  for  ten  new 
i  type  SR-4  resistance  wire  strain 
gages.  The  gages  covered  are 
j  only  slightly  affected  by  tempera- 
I  ture  variations  within  certain 
!  ranges  when  bonded  to  steel  or 
I  aluminum. 

Picture  Tubes.  Zetka  Television 
j  Tubes,  Inc.,  131-137  Getty  Ave., 
j  Clifton,  N.  J.,  has  announced  a 
i  two-color,  12-page  catalog  cover¬ 
ing  thoroughly  its  16,  17,  19  and 
I  20-in.  round  and  rectangular  pic- 
1  ture  tubes.  Every  tube  shown  is 
'  detailed  with  descriptive  copy, 
diagrammatic  drawings  and  tech¬ 
nical  descriptions. 

Stabilized  Crystals.  The  .lames 
Knights  Co.,  Sandwich,  Ill.  A  full 
j  line  of  modern  stabilized  crystals 
for  every  electronic  application  is 
illustrated  and  described  in  cata¬ 
log  51.  Dimension  drawing.^  and 
general  specifications  on  all  the 
company’s  crystals  and  holder 
types,  old  replacement  tvpes  as 
well  as  new,  are  included  in  the 
publication,  the  chief  purpose  of 
which  is  to  provide  busy  engineers 
with  complete  data  on  new  crystal 
advances. 

Parts  and  Components.  The  Muter 
j  Co.,  1255  South  Michigan  .4ve., 

!  Chicago  5;  Ill.,  has  prepared  a  new 
I  catalog  of  radio,  tv  and  electronic 
I  parts  and  components.  The  three 
I  sections  already  completed  in- 
I  elude:  Form  100  on  Ceramicaps — 
I  temperature  compensating,  gen- 
I  eral  purpose,  disc  and  variable 
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PERMANENT  CAREERS 


FOR 

ELECTRONIC  ENGINEERS 
AND  PHYSICISTS 


IN  LOS  ANGCLIS 

with  GILFILLAN 


•  the  company  that  developed  and  produced  GCA,  the  world-famous 
Radar  equipment  for  landing  aircraft  in  bad  weather 


the  company  that  pioneered  development  of  GCA  radar  equipment 
for  the  USAF,  the  CAA,  the  USN  and  the  USMC 


GILFIILAN  OFFERS... 


.  excellent  financial  opportunity.  Because  Cilhllan  jobs 
require  top  specialists,  most  jobs  fall  into  higher  pay 
categories. 

•  secure,  long-term  careers  with  a  progressive  40-year-old 
company. 

•  outstanding  engineering  opportunity,  ranging  from  major 
systems  design  to  detailed  circuit  design. 

.  advancement  in  both  pay  and  responsibility  according 
to  ability. 

ELECTRONIC  ENGINEERS 

Having  design  experience  in  one  or  more  of  the  following: 
General  radar  and  computinf’  systems 
Servo  mechanisms  Indicator  systems 

Radar  transmitter  modulators  and  high  voltage 
power  supply  systems 
Wide  band  IF  amplifiers  and  receivers 
General  pulse  circuits 

MICRO- WAVE  ENGINEERS... Having  design  experience 
in  transmission  line  components,  micro-wave  antennas  and 
feeds. 

PHYSICISTS... Having  practical  experience  in  analysis  of 
radar  and  radar  control  systems. 
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DEGREE  NOT  ESSENTIAL  but  applicants  should  have 
minimum  of  five  years*  experience  and  familiarity  with  de¬ 
sign  requirements  for  military  specifications. 


ADEQUATE  MOVING  ALLOWANCE... for  family  and 
furniture.  Your  family  will  enjoy  living  in  Southern  Gali- 
fomia.  Wonderful  climate  the  year  around.  Adequate  hous¬ 
ing,  unexcelled  educational  facihties. 


Interviews  can  be  arranged  at  convenient  cities 

WRITI  OR  CONTACT  MR.  HOMf  R  TASKER. 

Chief  Engineer,  Gilfillan  Brothers 
1815  Venice  Blvd.,  Los  Angeles  6,  Calif. 


y(/i7/an 


LOS  ANGELES,  CALIFORNIA 


AU  RiniES  STRICTLY  CONFIOENTIAl 


Wlwtk 

o/iftExtw. 


You'll  And  unmotched  odvontoges  in 
HEATHKITS— th«  mot^  complete  line 
of  test  equipment  in  kit  form.  Core* 
ful  engineering  ond  extensive  lobo* 
rotory  testing  in  the  development  of 
each  kit,  coupled  with  the  use  of 
only  highest  quolity  components  give 
you  RUGGED,  DEPENDABLE,  and 
ACCURATE  test  equipment. 

You  SAVE  MONEY  when  you 
build  your  own  because  all  expen* 
sive  factory  wiring  and  construction 
costs  ore  completely  eliminoted  .  . . 

All  kits  ore  COMPLETE  and  a 
reel  pleosure  to  build— Every  port 
necessory  is  furnished— and  the 
cieor,  detailed  instruction  manual 
mokes  construction  easy  and  educa* 
tional.  (And,  the  Anished  kits  ore 
truly  professional  in  appearonce.) 

Order  your  HEATHKIT  todoy  ond 
enjoy  these  tremendous  odvontoges! 


SIGNAL 

TRACER 

KIT 


Rf  SIGNAL 
GENERATOR 


For  •xfraordinary 
9l9€frl€al  porformonco 


HEATH  COMPANY 

BENTON  HARBOR  14,  MICHIGAN 


\  Use 


THI  SUeeiMI  BRUSH 


h.  BRUSHES 


*  for  high  curront 


•  minlnMim  wear 

•  low  contact  drop 

•  low  electrical  noito 

•  self-lubrication 

for 

CONTACTS 

•  for  low  resistance 


GRAPHITE  METALLIZING 


CORPORATION 


1055  NEPPERHAN  AYENOE.  YONKERS  3.  NEW  YORK 


Accumwioted  deslfn  eiperlence  cevnH 


ttPOST  AGENT:  IIOCKt  INTERNATtONAl  CORP.,  13  EAST  40th  STRHT,  NEW  YORK  CtTT  lA 


•  non-welding 
character 


TWO  NEW 

TWIN  POWER  SUPPLIES 


MODEL  610-r 

PreciM*  Klef’lnintf  KeKuliitit»ti. 
t  liidepf'iHient  SourreM  of  INiwer. 

k.D.f  .  Ht  0-100  MIIMamperrn.  f'oii- 
tillllOlINU 

0-3«S  V.I>X  .  ut  0-T*00  MIIh  If  (he  Soiinen 
are  (  nmbiiied. 

Hftth  ll.C.  (lutputn  Metered  fur  \<iltuce 
4ir  f  iirrent. 

0.8  NMfl  I’i.O  ^  tfutpiitn  I'ntsided. 

A.(  .  Hippie  Lents  thiin  10  Millivolts. 


MODEL  1210 

Trei  i«se  Kleelrtinlr  Reirulatlon. 
t  Indepemlent  Sourcen  <if  l*(»wer. 

0-500  \  . at  0-150  MllllampereH.  Con- 
tlnnounlv  Adjuntable. 

0-500  V.n.C.  ut  0-800  MIIh  If  the  S  Soureew 
are  Combined, 

TSoLh  IM'.  Outputn  Metered  for  Voltage  oi 
Current. 

<i.8  or  lti.6  Outputn  I'rnvlded. 

A.C.  Hl:»ple  Lenn  Thun  10  Millivolts. 


Also  available  with  regulated  bias  output. 

Fur$c  T’vin  Power  Supplies  double  the  usefulness  of  a  single  unit  at  consider¬ 
able  saving  in  space  and  cost.  Write  for  complete  specifications  on  these  and 
other  I'ursi  Tutn  Power  Supply  Models. 

FURST  EX.ECTR01VXCS 

10  S.  Jefferson  St,  Chicago  6,  III. 


HEATHKITS 


UNMATCHED 


ADVANTAGES 
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ceramic  capacitors;  Form  200  on 
resistors — wire-wound  Candohms, 
Zipohms  and  sensitivity  controls; 
and  Form  300  on  Spirashield — the 
wiring  shield  for  critical  r-f  and 
a-f  circuits.  Copies  of  these  and 
other  sections  still  to  be  released 
may  be  had  without  charKe  by  a 
request  on  a  company  letterhead. 


3]  I60E  (TRIODE) 
Filament  lO  volu  29  amp. 
Ratings  Eb  3  kV. 
lb  I  amp.  Pp  IkW. 

Max.  trequenev  120  Mc/s. 
0\erall  dian>eier  2'5  ms. 
Max.  height  3  2  ins. 


SolderinK  Flux.  Mico  Instrument 
Co.,  80  Trowbridge  St.,  Cambridge, 
Mass.  A  four-page  bulletin  deals 
with  Solderux  fluxes,  a  group  of 
very  effective  soft-soldering  agents 
based  upon  .sound  chemical  princi¬ 
ples  not  used  previously  in  solder¬ 
ing  practice.  Complete  description 
and  a  price  list  of  the  pastes,  creams 
and  liquids  are  included. 


3J  260E 

(TRIODE) 

Filament 

10  volts  80  amp 

Ratings 

Eb  II  kV. 
lb  3  amp. 

Pp  20  kW.  Max 
frequency  30  Mc/s. 
Overall  diameter 
8  031  ins. 

Max.  height 
I3‘125  ins. 


Crystal  Probes.  United  Technical 
Laboratories,  Morristown,  N.  J., 
offers  a  folder  describing  the  many 
uses  of  its  Klipzon  high-frequency 
germanium  crystal  probes.  Of 
special  interest  is  the  description 
of  use  as  a  means  of  one-man  ori¬ 
entation  of  tv  antennas  for  be.st 
directional  characteristic.  An  ad¬ 
ditional  folder  is  also  available 
describing  Klipzon  self-holding 
test  prods,  Mini-Prod  connectors 
and  Mini-Prod  adapters. 


Components  Booklet.  Citation 
Products  Co.,  233  E.  146th  St., 
New  York  51,  N.  Y.,  has  issued  a 
booklet  containing  dimensional  di¬ 
agrams  and  technical  data  on  a 
line  of  products  including  terminal 
lugs,  terminal  boards,  cable  as¬ 
semblies,  metal  stampings,  plastic 
fabrication  and  screw  machine 
parts. 


3)  I92E 
(TRIODE) 
Filament 

5  volts  66  amp. 

lUtinp 

Eb  7kV 
Ib  2  amp 
Pp  4  3  kW.  Max 
frequenev  22  Mc/s 
Overall  diameter 
3  875  inv 
Max  height 
8  730  inv. 


Incorporate  thoriuted 
tungsten  filaments. 
Efficient  air-blast 
cooling.  Require 
exceptionally  low 
filament  power. 
Facilitate  the  design 
of  simpler  and  smaller 
radio  equipment 


High-Voltage  Capacitors.  Sprague 
Electric  Co.,  North  Adams,  Mass. 
Engineering  bulletin  212B  gives 
complete  sizes  and  ratings  for  a 
line  of  Hypass  three-terminal  net¬ 
work  feed-through  capacitors.  The 
capacitors  described  are  especially 
suited  for  suppression  of  radio  in¬ 
terference  and  harmonic  genera¬ 
tion  in  high-voltage  circuits  in 
transmitters  and  industrial  elec¬ 
tronic  equipment. 


S)  I80E 

(PENTODE) 

Filament 

10  volts  28  amp 

Ratings 

Eb  6kV. 
lb  r3  amp 
Pp  3  5  kW  Max 
frequency  23  Mc,s. 
Overall  diameter 
3  873  ins. 

Max.  height 
8'730  ins. 


Standard  Telephones  and  Cables  Limited 

An  I  T  &  T  Associate 

RADIO  DIVISION,  OAKLEIGH  ROAD,  NEW  SOUTHGATE,  LONDON,  N  il  •  ENGLAND 


Vacuum-Sealed  Transformers.  The 
Halldorson  Co.,  4500  Ravenswood 
Ave.,  Chicago  40,  Ill.  Catalog  No. 
18  lists  a  complete  line  of  radio 
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•  Portable 


•niineer*.  and  thoji^  Inter- 
eeted  in  power  and  oomnmnica- 
tloat.  here  la  a  conclae.  author- 
^  itatlre  preaentation  of  the  theory 

of  dmilta  with  distributed  oonstanta.  which  la 
talld  at  all  frequeooles,  followed  b>  chapters  oo 
the  application  of  this  theory  to  radio  freauency 
lineN,  power  lines,  telephone  line*,  filters,  and 
wave  suldes.  By  Hufh  H.  Skllllnf,  Professor  of 
Electrical  Engineerint  and  Head  of  the  Deoart- 
msnt.  Stanford  U.  437  pp..  156  Ulus..  $$.50 


1 2-<  flannel 


□  4.  SkilMni 

TRAN! 

$6.50 


^f*rint) 


Address 


.State. 


('ompany 


SURE  SOURCE  FOR 
SPECIAL  LAMINATION  SHAPES 

Special  shapes  are  often  the  only  way  to 
meet  rigid  specifications  .  .  .  the  ottly  way 
to  reduce  weight,  to  save  space. 

VC'hether  your  prohlem  is  a  transformer, 
a  rotating  device,  a  choke  or  a  saturable 
reactor,  check  with  Thomas  &  Skinner. 
With  their  quarter  centuiy  of  experience, 
they  can  offer  you  a  solution  that  will  in¬ 
corporate  all  the  latest  advances  in  tech¬ 
nology  and  design. 

For  peak  performance  to  rigid  specifica¬ 
tions,  make  Tht)mas  &  Skinner  your  sure 
source  far  special  laminations. 

THOMAS  &  SKINNER 
Specialiits  in  magnntio — permanent 
magnets  and  laminated  ceres. 


THOMAS  &  SKINNER 

STEEL  PRODUCTS  COMPANY 


1122  East  23rd  Street  •  Indianapolis,  Indiana 


RECORDING 


will 


e  Compact  (6  3/4" 

x9  13/16"  X  12  3/4"! 

•  Light  weight  (33  lbs.) 

•  Easy  loading 

a  2  to  12  channels 

e  Many  other  features 
found  only  in 
much  larger  recorders 


Oscillograph  Recorder 


•  The  ileiland  500,  because  of  the 
extremely  small  size  and  light 
weight,  is  widely  used  in  aircraft  and  guided  missile  testing  and  by  industrial 
and  general  research  laboratories.  The  use  of  highly  sensitive  Ileiland  galva¬ 
nometers  permits  the  measurement  of  strains  without  the  use  of  amplifiers, 
for  further  information  write 

HEILAND  RESEARCH  CORPORATION  Denver,  Colorado,  USA 


TELEVISION 

PRINCIPLES 


FUNDAMENTALS 
OF  ATOMIC 
PHYSICS 

2  Give*  •nginoort  groundwofit 
•  in  atomic  and  nuHaor 
fundamentaia.  in  the  aImpiMt 
pouibie  traatmont.  Covert  the 
Itinetio  theoo  of  paaee.  the 
eharae  and  maas  electron, 
electronica.  phoi'^elertric  ef-  *  .  ^  . 

fect.s.  X-raya,  the  Itobr  theory  JUSt  Out 
of  the  origin  of  apectral  llnea. 
electron  conllfuration  in  atonu.  etc.  lieaJa  with 
matter  wavea.  laotupes,  and  other  important  factora. 
Supplieti  an  understanding  of  the  Quantitative  rela- 
tiona  Involied  In  atoriiic  and  mu'lear  stni<-turea  By 
Saul  Ouahman,  Reaaareh  Conaultant.  Gen.  Elaa. 
Co..  Schenectady.  N.  Y.  294  pagea.  Itlua.,  $5.50 


BASIC 

ELECTRON  TUBES 


diagram,  the  pbyaloal  theory,  and  finally  the 
mathematira  (xjneeroed  in  the  tube’s  oper^oo. 
Throughout.  It  progreanea  from  the  moat  hoato  and 
eaaUv  understood  elertroo  tubea  to  more  compli¬ 
cated  tubes,  ('overt  hlgh-vacuum  and  gas  photo¬ 
tubes.  hlgh-va<'uum  trlodee.  beam-power  tetrodes, 
caibode-ray  tubee.  thermionic  gas  dlodee,  eto. 

By  Donavan  V.  Geppert.  Gen.  Elao. 
Co..  Syracuae.  N.  Y.  334  pagaa.  273 
illuf..  $5.00 


ELECTRICAL 

TRANSMISSION 

LINES 


dependable  instruments 


f  CLTLiJL^ 


SEE  THESE  BOOKS  10  DAYS  FREE 


McGrow-Hill  Book  Co.,  Inc. 

330  W.  42nd  S».,  N.Y.C.  18 

Send  me  book  (a)  (iiecked  below  for  10  daya*  ex- 
amloatiun  oo  appruial.  In  lU  daya.  1  will  remit  for 
lM)okfs>  1  keep,  plu.4  a  few  oenta  for  delivery,  and 
return  unwanted  bookiai  postpaid.  fWe  pay  for 
delivery  If  you  remit  with  ttua  coupon;  same  return 
privilege. ) 

□  I.  Dome— TV  PRIN.  □  3.  Geppert  —  BASIC 
CIPLES.  $5.50  ELECTRON 
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STEP  RIGHT  UP  AND  GET 
YOUR  PRINTS  ON  TIME* 


*To<Joy’»  Bruning  "93'  con 
mak*  up  to  t05  tquoro  toot 
of  block-ond-whito  prints  por 
minuto. 


Outgrown  your  present  black-and-white  print  equipment? 
Meet  today's  Bruning  — it  makes  other  machines  look  slightly 
horse-and-buggy.  It's  the  talk  of  the  trade! 


NEW  PRODUCTS  (continued) 

and  tv  transformers.  Many  items 
are  listed  that  are  of  interest  to 
a  wide  range  of  industries.  Among 
such  items  are  isolation,  stepdown, 
filament  and  voltage-regulating 
tran.sformers. 

Electric  Control  Potentiometers. 
Minneapolis-Honeywell  Regulator 
Co.,  Brown  Instruments  Division, 
Wayne  and  Windrim  Aves.,  Phila¬ 
delphia  44,  Pa.  Catalog  15-15  is  a 
36-page  booklet  covering  Elec- 
troniK  potentiometers  for  both 
contact  and  proportional  control. 
Engineering  and  con.structional 
data,  types  of  control,  partial  list 
of  available  ranges,  application 
data  and  accessories  are  described. 

Broadcasting  Brochure.  Radio 
Corp.  of  America.  Camden,  N.  J.  A 
new  brochure  provides  complete 
description  and  specifications  for 
the  model  BTL-IA  studio-trans¬ 
mitter  link  equipment  that  may  be 
used  in  the  890  to  911-mc  band  for 
tv  aural  channels,  by  a-m  stations 
in  the  925  to  940-mc  shared  service 
band  and  by  f-m  stations  in  the 
940  to  952-mc  band.  Copies  are 
available  to  broadcast  station  en¬ 
gineers  requesting  it  on  their  let¬ 
terhead. 

Replacement  Needle  Chart.  Elec-  i 
trovox  Co.,  Inc.,  60  Franklin  St., 
East  Orange,  N.  J.,  offers  a  color¬ 
ful  11-in.  X  17-in.  chart  showing 
not  only  all  of  the  phonograph 
needles  in  use  by  leading  record- 
player  manufacturers,  but  cart¬ 
ridge  makers  as  well.  Name  of 
maker,  needle  model  by  maker’s 
number,  illustration  of  actual 
needle,  and  replacement  number 
and  list  price  are  given. 

Engineering  Bulletin.  Schaevitz 
Engineering,  Camden,  N.  J.  A 
four-page  bulletin  illustrates  and 
technically  describes  the  com¬ 
pany’s  linear  and  rotary  variable 
differential  transformers,  linear 
and  angular  accelerometers,  pres¬ 
sure  transducers,  rotary  acceler¬ 
ators,  slip  rings  and  recorder  sys¬ 
tems. 

Subminiature  Capacitors.  Sprague 
Electric  Co.,  North  Adams,  Mass. 
Bulletin  213A  shows  new  ways  of 
mounting  subminiature  metal-en; 


TALK  ABOUT  VOLUME .  .  with  a  Modi  ]  93 
Bniniiig  you  can  print  up  to  105  sipiarc 
feet  per  niipiite!  And  that’s  finished  prints 
—  prints  that  come  out  flat.  dry.  neatly 
stacked,  and  ready  for  immediate  use. 

TALK  ABOUT  EASY  OPERATION  .  .  .  since 
Bruning  B\\'  machines  use  no  la/iors  und 
emit  no  fumes,  they  rc<iuire  no  sjK-cial 
exhaust  installation.  You  merely  ronnect 
tliem  to  your  electrical  circuit  ami  soii’re 
ready  to  make  prints.  .And  when  a  Bnming 
machine  is  rolling,  all  you  do  is  set  the 
desired  sjM-»'d  and  fi'cd  in  the  p.iix-r. 
That’s  all.  No  trained  oix-rator  is  m-e<Ied. 

TALK  ABOUT  EASY  MAINTENANCE  ..all  es¬ 
sential  bearings  are  iM'rmanently  lubri¬ 
cated— also  self-aligning.  The  adjustable 


siK'crl  drive  is  a  patented,  stepless  trans¬ 
mission  that  nins  for  years  without  atten¬ 
tion.  Parts  that  do  reipiire  (Kcasioii.il 
attention  are  acix-ssible  in  minutes. 

TALK  ABOUT  FLEXIBILITY  .  .  Bnming  BW 
machines  can  handle  tini/  black-and-white 
print  jolrs.  and  six  dilferent  miHlels  offer 
a  cximplete  range  of  S(K-eds  and  capaci¬ 
ties.  Too.  there  are  8.5  varieties  of  Bnming 
sensitize'd  paiK-rs.  films  and  cloths  —  far 
more  than  any  other  manufacturer  offers. 

SEE  FOR  YOURSELF  the  sjreed  and  ease  of 
operating  a  Bruning  BW  machine.  It’s  an 
eye-opener  e\cn  if  sour  present  (‘(piip- 
ment  is  just  a  fevs-  years  old.  A  cxiniplimen- 
tary  demonstration,  or  our  explanatoiy 
booklet,  is  yoms  for  clipping  the  (xniixm. 


Bruning 

SpttialMt  In  copying  tinct  T897 


- CHARLES  BRUNING  COMPANY,  INC. - — j 

Dept.  Z-81  100  Read#  St.  New  York  13,  N.  Y. 

□  Please  send  me  your  free  booklet  A-10S3A. 

O  I  would  like  to  see  a  Bruning  BW  moctiine  demonstrated 

Nome  _ _ Title  _  .  .  _ 

Company  .  _ _ _ _  _ 

Street _ _ 

City  .  Zono _ State _ 
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■TTnTTTOTTTl 


FORMVAR  •  FORMEX  •  ENAMEL 


STRIPPED 
CLEAN  IN 


SECONDS 


X-VAR  It  ■ea-c*rretlv«,  aoH-crMpliif  —  Imvm  wir*  ready  far 
taldaria9.  Naw  la  ata  by  laadlag  aiaaafaefarart  af  alacirical 
pradaett.  Writ*  t*r  FAU  SAMFLF  for  fatflag. 

FIDELITY  CHEMICAL  PRODUCTS  CORP. 

472  Frelioghuysen  Aveoue,  Newark  5,  New  Jersey 


moivsA/i/ 


ACTUAL  BAR 


PATTERN 


ON  ANY  TV 


T’  , 


^^albrs 

PRICE 

Only 

1 95 


’  ( .  ■  i 

.  .• _ J 

■>  TWO  SIMPLE  STEPS  ' 

1.  Connect  Bar  Gen¬ 
erator  to  Antenna  Post  i 
of  Any  TV  Receiver,  j 

f 

2.  Plug  Line  Cord  into  A.C  ' 
Outlet  and  Throw  Switch.  | 

RESULTS  —  A  stable  never-  > 
shifting  vertical  or  horizontal  j 
pattern  projeaed  on  the  screen  of  ! 
the  TV  receiver  under  test. 

Manufactured  and  Guaranteed  by 

L*)  SUPERIOR  INSTRUMENTS 

227  Fulton  Street  •  New  York  7, 


PHYSICISTS 

And 

SENIOR  RESEARCH 
ENGINEERS 


POSITIONS  NOW 
OPEN 


Senior  Engineers  and  Physi¬ 
cists  having  outstanding 
academic  background  and 
experience  in  the  fields  of: 

•  Microwave  Techniques 

a  Moving  Target  Indication 

•  Servomechanisms 

•  Applied  Physics 

•  Gyroscopic  Equipment 

•  Optical  Equipment 
a  Computers 

a  Pulse  Techniques 
a  Radar 
a  Fire  Control 
a  Circuit  Analysis 
a  Autopilot  Design 
a  Applied  Mathematics 
a  Electronic 

Subminiaturization 
a  Instrument  Design 
a  Automatic  Production 
Equipment 
a  Test  Equipment 
a  Electronic  Design 
a  Flight  Test 

Instrumentation 

are  offered  excellent  work¬ 
ing  conditions  and  opportuni¬ 
ties  for  advancement  in  our 
Aerophysics  Laboratory. 
Salaries  ore  commensurate 
with  ability,  experience  and 
backgroimd.  Send  informa¬ 
tion  as  to  age,  education, 
experience  and  work  prefer¬ 
ence  to: 

NORTH  AMERICAN  AVIATION,  INC. 

Aorophyskf  loborotery 
$ox  No.  K-4,  12214  S.  Lokovood  INd. 
DOWNEY,  CALIFORNIA 
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NEW  PRODUCTS 


(continued) 


cased  paper  capacitors  as  well  as 
a  complete  line  of  subminiature 
125-deg  C  capacitors.  The  latter 
type  described  may  be  had  in  volt- 
apre  ratings  from  100  to  1,000  volts 
d-c  in  both  inserted  tab  and  ex¬ 
tended  foil  constructions.  The  bul¬ 
letin  giving  complete  details  is 
available  upon  letterhead  request. 

Products  Catalog.  The  Astatic  , 
Corp.,  Conneaut,  Ohio.  Catalog 
No.  51  covers  all  the  company’s 
products  manufactured  for  civil¬ 
ian  markets.  Printed  in  three  col-  ' 
ors,  it  includes  illustrations  of  all  i 
items,  as  well  as  full  descriptive 
and  performance  data  on  all  mod-  , 
els  of  tv  and  f-m  boosters,  micro-  | 
phones  and  stands,  phonograph  | 
pickups  and  cartridges,  needles, 
recording  heads  and  related 
equipment.  The  index  is  cross- 
referenced. 

Analog  Computers.  Geo.  A.  Phil- 
brick  Researches,  Inc.,  230  Con¬ 
gress  St.,  Boston  10,  Mass.,  has 
published  a  catalog  and  manual  on 
a  line  of  high-speed  all-electronic  ' 
analog  computers  for  research  and  , 
design.  Included  are  illustrated 
descriptions  of  a  wide  variety  of  ' 
components,  a  table  of  operators  . 
and  responses  and  a  selected  bib-  ! 
liography. 

Selenium  Rectifiers.  Sarkes  Tar-  ' 
zian  Inc.,  Bloomington,  Ind.,  re¬ 
cently  issued  a  64-page  handbook 
on  Centre-Kooled  selenium  recti¬ 
fiers  for  radio,  tv  and  electronic 
applications.  Included  are  cir-  i 
cuits,  characteristics  curves,  illus¬ 
trations,  application  notes  and 
stack  connection  information. 
Price  is  25  cents. 

Logarithmic  Amplifier  System. 
Kalbfell  Laboratories,  Inc.,  1076 
Morena  Boulevard,  San  Diego  10, 
Calif.  A  recent  mailing  piece 
shows  how  a  line  of  plug-in  ampli¬ 
fiers  connected  together  can  con¬ 
stitute  a  convenient  system  having 
good  sensitivity,  high  input  imped¬ 
ance  and  low  output  impedance 
for  driving  a  rectifier  type  meter. 
Units  described  are  the  model 
104A  preamplifier,  model  105A 
Logaten  driver  amplifier  and 
model  106A  detector  amplifier.  A 
price  list  is  included. 
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*  mAGMiCOIlO** 


OfTii  ial  Corps  I’liotG 


FOR  FIDELITY  AND  DEPENDABILITY 


...on  the  beach-head 

. . .  for  the  broadcast  ^ 


Going  in  for  a  landing  with  the  Marines  takes 
rugged  dependability.  Magnecord  tape  recorders 
meet  this  requirement  and  provide  split-second- 
precision  recording  on  the  beach-head.  Serving  all 
over  the  world  in  vital  communication  assignments, 
Magnecorders  undergo  the  severest  conditions  and 
still  continue  to  record  with  high  fidelity  right  at 
the  moment  they  are  needed. 

At  KIRO,  Seattle,  Wash.,  delayed  programs  and 
"on  location"  remotes  are  handled  with  complete 
confidence  since  Magnecorders  were  installed.  In 
the  field  or  at  the  station,  Magnecord  professional 
tape  recorders  are  the  first  choice  of  radio  engi¬ 
neers  everywhere. 


FEATURES 


FIDELITY 


FT7  occommodotut 
1 0  V]  *  r««l«  and  offart 
3  h«eds«  potitiva 
liming  ond  bwthbwl* 
ton  control.  PT7 
shown  in  comploto 
consolo  modol  is 
ovoiloblo  for  port- 
pblo  or  rock  mount. 


FLEXIBILITY 

In  rock  or  consolo.  or 
in  its  roolly  portobto 
COSOS,  tho  Mognocordor 
will  suit  ovorv  purposo. 
PT6  is  ovoiloblo  with 
3  spoods  (3y4*.  7ya'', 
1 5")  if  proforr^. 


PT«3  shown  in  ra 
mount  offors  thrt 
hoods  to  oroso,  rocoi 
ond  ploy  bock 
monitor  from  tho  to| 
whilo  rocording. 


WRITE  FOR  NEW 


INC. 


CATALOG 

360  N.  Michigan  Avanu* 
Chicago  1,  III.,  Dopt.  ES-B 


Sond  mo  lotoit  catalog  ot  AAognocord  Equipment 


Nomo . . . . . . . . . 

Adrfrosj . . 

City - - - - - — . . .^-..Jtgiio. 
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,  A  mod*l  for  ovory  vso. 

10  —  500  cycles  AC 
j  Meets  AN  Specifications 
also  60  cycles 
Single  pole  and  double  pole 
Make>before>breok  contacts 
Contacts  in- air  or  In  liquid 


WKItt  FO«  these 
CATAIOOS... 


2  2  E 
SOUTH 


IKINS  STREET  | 
BOSTON  27.  MASS.  I 
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VISIT  US  AT  BOOTH  217— PACIFIC  ELECTRONIC  EXHIBIT 


::2S0 

1 0>500  cydts 
S246A 

60  cydM 


DX  RADIO  PRODUCTS  COe 

GENERAL  OFFICES;  3300  W.  ARMITAGE  AVI..  CHICAGO  47.  III. 


SERVOTHERM  PRODUCTS 

BOLOMETER  AND  a 
PREAMPLIFIER  T 


Thermistor  bolometers  ore  FAST,  sensi¬ 
tive  INFRARED  and  HEAT  detectors.  Especially 
RUGGED  for  industrial,  scientific,  and  military 
applications.  PREAMPLIFIER  provides  NOISE- 
FREE  initial  amplification  and  mount. 


Provides  voltages  required  by 
BOLOMETER  bridge  and  PREAMPLI¬ 
FIER.  Regulated  and  filtered  permit¬ 
ting  THEORETICAL  NOISE  LIMITS  of 
amplification,  while  operating  from 
60  CYCLE  line. 
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NEW  HYDE  PARK,  N.Y. 


NEWS  OF  THE  INDUSTRY 

^continued  from  pogo  14$)  l 

new  color  television  system  (see  ; 
p  90),  has  reorganized  and  estab¬ 
lished  nine  new  panels.  Chairman 
\V.  R.  G.  Baker  also  announced  the 
appointment  of  Elmer  Engstrom, 
vice-president  in  charge  of  research- 1 
at  RCA  Laboratories,  as  vice-chair¬ 
man  of  the  NTSC.  Other  vice-chair¬ 
men  are  Donald  G.  Fink  of  Elec¬ 
tronics  and  David  B.  Smith  of  : 
Philco  Corp. 

The  nine  new  panels,  their  chair¬ 
men  and  vice-chairmen  are  as  | 
follows : 

Subjective  Aspects  of  Color — 
A.  N.  Goldsmith  of  New  York, 
chairman:  D.  E.  Hyndman  of  East¬ 
man  Kodak  Co.,  vice-chairman. 

Color  System  Analysis — D.  G. 
Fink  of  Electronics,  chairman; 
A.  G.  Jensen  of  Bell  Laboratories, 
vice-chairman. 

Color  Video  Standards — A.  V. 
Loughren  of  Hazeltine  Electronics 
, Corp.,  chairman;  W.  T.  Wintring- 
ham  of  Bell  Laboratories,  vice- 
chairman. 

Color  Synchronizing  Standards — 
D.  E.  Harnett  of  General  Electric 
Co.,  chairman;  M.  R.  Briggs  of 
VVestinghouse  Electric  Corp.,  vice- 
chairman. 

Compatibility— D.  E.  Noble  of 
Motorola  Inc.,  chairman;  R.  De- 
Cola  of  Admiral  Corp.,  vice-chair¬ 
man. 

Field  Testing — T.  T.  Goldsmith 
of  Du  Mont  Laboratories  line., 
chairman;  G.  E.  Gustafson  of 
Zenith  Radio  Corp.,  vice-chairman. 

Network — F.  Marx  of  American 
Broadcasting  Co.,  chairman;  R.  E. 
Shelby  of  National  Broadcasting 
Co.,  vice-chairman. 

Coordination — D.  B.  Smith  of 
Philco  Corp.,  chairman;  I.  J.  Kaar 
of  General  Electric  Co.,  vice-chair¬ 
man. 

Definitions — R.  M.  Bowie  of  Syl- 
vania  Electric  Products  Inc.,  chair¬ 
man:  M.  \V.  Baldwin,  Jr.  of  Bell 
Laboratories,  Inc.,  vice-chairman. 

The  entire  NTSC  is  composed  of 
twenty  organizations.  These  units 
with  their  representatives  and  al¬ 
ternates  (in  parentheses)  are  as 
follows : 

Admiral  Corp. — R.  DeCola  (Joe 
Marty,  Jr.) ;  Bendix  Radio  Div. — 
A.  C.  Omberg  (John  Miller) ;  Color 
Television,  Inc. — Samuel  Smith 
(A.  S.  Matthews) ;  Crosley  Division 


insulated 


TV  TRANSMISSION  LINES 


ANDREW  offers  a  complete  series 
of  Andrew  coaxial  transmission 
lines  .  .  .  specifically  designed  for 
VHF  and  UHF  TV  frequency 
ranges — 54-890  MCs. 

Teflon  insulators,  with  a  dielec¬ 
tric  constant  of  2.0,  \i  that  of 
steatite  and  a  loss  factor  of  0.0004, 
'/lO  that  of  steatite  —  minimize 
impedance  discontinuity,  increase 
efficiency  .  .  .  Andrew  further 
compensates  for  insulators  in  3H" 
and  6!i"  line  as  illustrated — on 
smaller  diameters,  insulators  are 
secured  in  a  rolled  groove  on  the 
inner  conductor.  A  complete  line 
of  hangers,  elhows,  gas  barriers  and 
other  accessories  are  available. 


Andrew  Bulletin  73 — to  help  you 
select  correct  transmission  line  for 
your  TV  station — a  complete  table 
of  power  ratings  and  loss  data  for 
use  over  entire  UHF  and  VHF  TV 
bands —  No  obligation — write  for 
your  copy  today! 


ANDREW  CORPORATION 
363  E.  75lh  SItmI,  Chicago  19 
PlaoM  wnd  ma  a  copy  of  BvHatin  73  daicrib- 
ing  VHP  and  UHF  Talavnion  Transmiwion  linat. 

Nam* . 

THU . 

Company . 

Addran . 

City . Zona , . . .  Stalo . . .  • . . 
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'  OlLAt 
-  UtATl 


Tf  886A  H.F.  Circuit 
Magnification  M«(«r 


Important 

SAVINGS 

to  VOLUME  users 
of  small  parts 


MARCONI  INSTRUMENTS  23-25  Beavzr  Street,  New  York 


TF  329<i 

Circuit  Magnification  Meter 


Q  MEASUREMENT 
BY  MARCONI 


Famoii‘  for  Nears  in  the  Held  ol  radio 
measurenienl,  Marconi  Inslrumenls  offer 
I F  3;9Ci  for  50  kc  through  50  me 
measurement  and  the  TF  886A  for  the 
range  15-170  me.  C  overing  the  whole 
gamut  of  broadcasting,  am.  fm  and  tv, 
they  are  universal  instruments  in  radio 
engineering,  allowing  the  measure¬ 
ment  of  Q,  L,  C,  R.  dielectric  loss, 
power  factor,  permittivity,  frequency 
and  a  host  of  others.  Write  now  for 
lullcr  details 


aOkc  — 50mct2%  - • 

!0—  500Q±5%  60— I200Q±I( 

4C  —  aSO  ii|i  f  ±  1%  12  — BSqiiti 


I  Have  you  got  our  44  page 
booklet  Measurements  by  Q 
Meter,  a  complete  treatise  on 
the  subject  with  full  oneratins 
instructions? 


CANADA:  CANADIAN  MAACONI  CO  MAACONI  BUILDING.  2«4J  TSeNTON  AVENUS.  MONTREAL 
ENGLAND:  MARCONI  INSTRUMENTS  LIMITED.  ST.  ALBANS.  HERTS. 


If  you  need  small  tubular  metal  parts 
like  these  in  large  VOLUME,  Bead 
Chain's  MULTI-SWAGE  Process  can 
mean  important  savings  to  you. 

Much  Cheaper  Than  Solid  Pint 

Many  prominent  users  of  solid  pins  for 
electronic  and  mechanical  purposes 
have  cut  costs  by  switching  to  Multi- 
Swaged  tubular  pins  .  .  •  without  sacri¬ 
ficing  strength  or  accuracy. 

Typical  Applications — 

As  terminals,  contacts,  bearing  pins. 
Slop  pins,  male-female  conneaions,  etc., 
in  a  wide  variety  of  products  such  as 
Business  Machines,  Ventilator  Louvres, 
Toys,  Radio  and  Television  Apparatus, 
Terminal-boards,  Electric  Shavers, 
Phonograph  Pickups,  etc. 

Send  part  (  up  to  dia.  and  to  I 
length)  and  your  specs  for  a  quotation 
or  write  for  DATA  BULLETIN. 


THE  bead  CHAIN  '  mfg  CO 

86  Mountain  Grove  St.,  Bridgeport  5,  Conn. 

Monufoclorers  of  BEAD  CHAIN— the  kmkless 
choin  of  a  thousand  uses,  for  pull  ond  retain¬ 
ing  choins  ond  other  indusirlol  uses,  plumbing, 
electrical,  lewehy,  fishing  tackle  ond  novelty 
products. 


Visit  us  ot  Booth  51$— Pocific  Etectronic  Exhibit 


PROWDf  DUAYS  RANGING 
fRO/H  f  TO  I20  SKONDS 

Features:  —  compensated  for  ambient  tempera¬ 
ture  changes  from  — 40'  to  110'  F  . . .  Hermetically 
sealed;  not  affected  by  altitude,  moisture  or  other 
climate  changes , . .  Explosion-proof . . .  Octal  radio 
base  .  ,  .  Compact,  light,  rugged,  ine:^nsive  .  .  . 
Circuits  available:  SPST  Normally  Open; 

SPST  Normally  Closed. 
PROBLEM?  Send  for  "Special  Problem  Sheet" 


'I  Itfl  voLTAceorstv  'with  AHriiiTi  AtnpGIltO 

I  ^  VARIES  APfBOl^  ;.oLT*ctv*«B  REGULATORS 

I  JU  /o  ;  4  /o  plest,  lightest, 
cheapest,  and  most  compact  method  of  obtaining 
current  or  voltage  regulation . . .  For  currents  of  .OM 
to  6  Amps. . . .  Hermetically  sealed;  not  a&ected  by 
altitude,  ambient  temperature,  humidity., 

_  Write  for  4-page  Illustrated  Bulletin, 


/^MPIRITE  CO.,  Inc.,  561  Broadway,  New  York  13  ,  N.Y. 

In  Canadj  Allas  Radio  Carp  .  Ltd  .  560  King  St .  W  Toronto 
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NEWS  OF  THE  INDUSTRY  (continued) 

AVCO  Mf}?.  Corp. — L.  M.  Clement 
( P.  F'.  G.  Holst) ;  Allen  B.  Du  Mont 
Ljib.,  Inc. — Allen  B.  Du  Mont  (T.  T. 
Goldsmith) ;  Electronics — D.  G. 
Fink  (G.  R.  Towne) ;  Federal  Tele¬ 
communications  Laboratories,  Inc. 
— Emile  Labin  (N.  H.  Young); 
General  Electric  Co. — I.  J.  Kaar 
(J.  E.  Keister) ;  Alfred  N.  Gold¬ 
smith — A.  N.  Goldsmith  (D.  E. 
Hyndman) ;  The  Hallicrafters  Co. 
— H.  J.  Adler  (L.  R.  Mead) ;  Hazel- 
tine  Electronics  Corp. — A. 
Loughren  (K.  McIIwain) ;  Hogan 
Laboratories,  Inc. — J.  V.  L.  Hogan 
(F.  A.  Hester) ;  Motorola,  Inc. — 
D.  Noble  (E.  B.  Passow) ;  National 
Association  of  B'roadcasters — E.  K. 
Jett  (Neal  McNaughton) ;  Philco 
Corp. — D.  B.  Smith  (F.  J.  Bing- 
ley) ;  RCA  Laboratories — E.  Eng- 
strom  (G.  L.  Beers)  ;  Sylvania  Elec¬ 
tric  Products  Inc. — R.  M.  Bowie 
(B.  F.  Tyson) ;  Tele-Tone  Radio 
Corp. — M.  L.  Levy  (R.  S.  Maut- 
ner) ;  \\'estinghou.se  Electric  Corp. 
— M.  R.  Briggs  (R.  Harmon): 
Zenith  Radio  Corp. — G.  E.  Gustaf¬ 
son  (J.  E.  Brown). 


New  .4nli-Cancer 
Weapon  Planned 

The  powerful,  supervoltage  rays  of 
radioactive  cobalt  will  soon  be 
studied  as  a  new  aid  to  carlcer  suf¬ 
ferers.  A  special  apparatus  for  ad¬ 
ministering  the  rare  isotope  will  be 
delivered  to  the  Oak  Ridge  Insti¬ 
tute  of  Nuclear  Studies  and  M.  D. 
Ander.son  Hospital  by  General  Elec¬ 
tric  X-Ray  Corporation  of  Mil¬ 
waukee  within  the  next  several 
months. 

Located  in  Oak  Ridge,  Tenn.,  ad¬ 
jacent  to  the  Atomic  Energy 
Commission  plant,  the  Institute 
(O.R.I.N.S)  will  cooperate  with  the 
M.  1).  Anderson  Hospital  of  Hous¬ 
ton,  Tex.,  affiliated  with  the  Univer¬ 
sity  of  Texas,  in  extensive  tests  on 
radioactive  cobalt  and  its  effects 
on  cancers. 

The  radiation  emitted  by  cobalt 
60,  as  it  is  known,  is  equivalent  to 
the  x-rays  produced  by  high-volt¬ 
age  tubes  operating  at  about  1,200,- 
000  electron  volts.  Four  cobalt 
wafers,  each  le.ss  than  one  inch 
square  and  less  than  an  eighth  of 
an  inch  thick,  are  being  irradiated 
in  the  Chalk  River,  Canada,  atomic 


NMA  -  5 


Standard 

RADIO  INTERFERENCE 
and  FIELD  INTENSITY 

Measuring  Equipment 

Complete  Frequency  Coverage  -Mkc  to  1000 me/ 


NM  -  lOA 


14kc  to  250kc 

Commercial  Equivalent  of 
AN/URAA-6. 

Very  low  frequencies. 


B£2J  150kc  to  25mc 

^  Commercial  Equivalent  of  AN/PRM-1. 

Self-contained  batteries.  A.C.  supply 
[]voptional.  Includes  standard  broadcast 
nd,  radio  range,  WWV,  and  commun- 
tions  frequencies. 


n-i  .. 


1 5mc  to  400mc 


Commercial  Equivalent  of 


TS-587/U 


375mc  to  lOOOmc 


Commercial  Equivalent  of 


Inm  -  50A 


AN/URAA-17. 


Frequency  range  includes  Citizens 


Band  and  UHF  color  TV  Band. 


TiiMe  instruments  comply  with  test 
such  radio  interference  specifications 
16E4(SHIPS),  AN-l-24a,  AN-l-42,  AN 


STODDART  AIRCRAFT  RADIO  CO. 

J  ,H4-A  SANTA  MONICA  B1  VO.,  HOLLYWOOD  38,  CALIFORNIA 
H.lUid.  9394 
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7?-2  WARRCN  ST.,  NEW  YORK  7,  N.  Y.  PHONE:  BEekman  3  7385-6 


fOR  LONG  LIFE  IN 
r  LOW  AMPERAGE  CIRCUITS  ^ 
THE  SERIES  4000  S.P.S.T. 
MOMENTARY  CONTACT  PUSH¬ 
BUTTON  SWITCH  IS  IDEAL. 
AVAILABLE  EITHER  NORMALLY 
OPEN  OR  NORMALLY  CLOSED. 
CONSERVATIVELY  RATED  AT  / 

.  Vj  amp.,  nsv.  A.C., 

N  NON-INDUCTIVE.  ^ 


SERIES 

4000 


X  THE  SERIES  2000  SNAP  \ 

'  ACTION  SWITCH  IS  FOR  > 
HIGHER  AMPERAGE  CIRCUITS. 

OR  FOR  TEST  APPARATUS 
WHERE  AN  AUDIBLE  "CLfCK”  IS 
DESIRED  AT  THE  EXACT  MO¬ 
MENT  OF  OPERATION.  RATED 
AT  10  AMPS.,  115V.  A.C., 
NON-INDUCTIVE.  THE  CON¬ 
TACT  ARRANGEMENTS  J 
ARE  THE  SAME  AS  X 
THE  SERIES  4000.  X  { 


With  250-Watt 

WELLER  GUN 


No  need  lo  rhanfcc  tools  for  light 
or  heavy  Koldrrinft.  Thr  250-walt 
\  ,  Vkeller  SoldrrinK  Gun  ilws 

\\  \  both  with  controlled  dual 
\\  \  heal.  .Vsecond  heatinK 
.  saves  lime  and  eurrent 
un  every  job.  Your 
Weller  Gun  pays 
for  itself 
in  a  few 
months. 


SERIES 

2000 


GET  DETAILS— 
Write  for  the  Groy- 
hill  Cotalog  now. 


Check  These 

Time-and- 

Money 

Saving 

Features 


4522  West  Madison  Street  Chicago  24,  Illinois 


TRIGGIR-SWITCH  CONTROL  -  Govemt  heal 
for  light  or  heavy  work.  Saves  power  because  no 
need  to  unplug  gun  between  jobs. 

SOLDIRLITI  — Spotlights  the  work.  Lets  you  see 
what  you're  doing  at  all  times. 

5*SiCOND  H RATING  —  No  waiting,  no  wasted 
current.  Saves  hours  and  dollars  each  month. 
lONGIR  RIACH  —  Lets  you  get  at  any  job  with 
ease.  Slides  between  wiring  ~  into  the  tightest  spots. 
STRIAMLINID— 'Compact  ond  comfortable  to 
hold.  Pistol' bolonced  for  fast  precision  soldering. 
RIGIO-TIR— Chisel-shaped.  More  soldering  area 
for  faster  heat  transfer.  "Over-and-under"  termi* 
nals  give  bracing  oction. 

DUAL  NIAT — Single  heat  200  watts;  dual  heat 
200  250  watts;  120  volts,  60  cycles. 

Sii  tk(  mw  250  watt  Weller  Selderiit  bia  telay 
at  yoar  diatribator— ar  write  far  bitlatii  dinct. 

SOLDERING  GUIDE  —  Gel  your  new  copy  of 
SOLDERING  TIPS — revised,  up-lo.dole  and  fully 
illuslroled  20. page  boohlel  of  proclicol  soldering 
suggestions.  Price  10c  ol  your  disiri- 
butor,  or  order  direct. 


•  Exciter  Lamps 

•  General 
Laboratory  Use 

a  Generator  Fields 

•  Mognetic  Brakes, 
Chucks  and 
Separators 

•  Motors 

•  Relays 

•  Telephones 

•  Solenoids 


o  Battery  Charging 

•  Battery  Elimina¬ 
tion 

o  Business 
Machines 

•  Carbon  Arc 
Lamps 

•  Dynamotors 

•  Electroplating 

•  Elevators 


Whatever  your  particular  application  of  D.C. 
may  be,  it  need  not  be  o  problem.  The  OPAD- 
GREEN  COMPANY  is  prepared  to  offer  assist¬ 
ance  in  designing  and  constructing  Selenium 
Rectifier  power  supplies  and  equipment  for 
your  specific  needs.  There  is  no  obligation 
for  this  service.  Write  today  for  our  Rectifier 
Questionaire — proposals  and  recommendations 
will  be  forwarded  promptly. 


MODEL  GPA  2SIG0 


ELLER 

ELECTRIC  CORP. 
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NEWS  OF  THE  INDUSTRY 


energy  reactor,  for  use  in  the  new 
unit.  The  cost  of  an  equivalent 
amount  of  radium  ($26,000,000) 
would  be  several  thousand  times 
greater. 

While  radioactive  cobalt  has  been 
tested  before  on  cancer,  this  has 
been  chiefly  in  the  form  of  local 
therapy,  usually  requiring  surgical 
planting  in  the  tissues,  whereas 
the  new  apparatus  will  make  it  pos¬ 
sible  to  direct  the  rays  at  sizeable 
areas  from  a  distance  and  to  reach 
deep  or  otherwise  inacce.ssible  can¬ 
cers. 

Manipulating  the  isotope  and 
adapting  it  to  easy  application  has 
posed  major  problems  for  GE  de¬ 
sign  engineers.  They  have  now 
developed  a  housing  and  an  electri¬ 
cal-mechanical  system  that  makes 
it  possible  for  doctors  and  their 
aides  to  give  treatments  by  remote 
control,  to  limit  the  radiation  to 
the  patient  under  treatment,  and 
to  return  the  isotope  to  a  safe  posi¬ 
tion  automatically  in  case  of  power 
failure. 

The  cobalt  will  be  encased  in  a 
housing  made  of  a  special  tungsten 
alloy  known  as  Hevimet,  which  is 
considerably  more  dense  and  there¬ 
fore  less  transparent  to  radiation 
than  lead.  The  operator,  located  in 
an  adjoining  room,  will  be  protected 
by  thick  concrete  walls,  but  will  be 
able  to  see  the  patient  through  a 
window  consisting  of  15  inches  of 
x-ray  protective  material.  * 

Radio-cobalt  takes  5.3  years  to 
lo.se  half  of  its  effectiveness — the 
rate  at  which  it  is  said  to  decay 
thus  making  it  well  adapted  to  con¬ 
tinued  u.se  for  cancer  therapy  with¬ 
out  frequent  correction  of  calcula¬ 
tions  by  the  physicist  or  radiologist. 

The  Oak  Ridge  Institute  of  Nu¬ 
clear  Studies  is  a  nonprofit  educa¬ 
tional  corporation  comprised  of  26 
southern  universities,  organized  to 
make  AEC  facilities  available  to 
universities  for  research  and  grad¬ 
uate  work. 


No'i.  too).  0002.  0003  and  0004  ink- 
writing  golvonomAtvrt  hav«  Mntitiviti«t 
from  3.5  to  40  volt*  por  cm.,  (oconont 
frogwonciot  from  IS  to  120  cpt..  r#»i»t- 
orK«s  from  1000  to  2000  ohms,  fioqwoncy 
rtsponso  wp  to  350  cps.,  ond  o  singlo* 
iow«l  pivot  constrwction.  Units  oro  do« 
signod  for  mwltiplo  opsrotion  i»p  to  10 
chonnols  in  o  totol  width  of  12  incKot. 


DIRECT-COUPLED 

AMPLIFIER 

No.  $100  diroct  cooplod  ompliRor  Kcis  o  voltogo  ompliRco* 
tion  of  13,000  with  o  moaimwm  o^pot  of  70  volts.  Fro* 
gwoncy  rosponso  from  d.c.  to  K),000  cps.  is  Aot  within 
10%-  Inpot  impodoiKo  is  2  otogohms;  oolput  impodonco  is 
150  ohms.  Inpot  moy  rongo  from  0.1  mv.  to  100  volts. 
Stobility  is  bottor  thon  0.1  mv  por  thirty  minotos.  or  0.5  mv. 
por  doy.  Attonootor  is  stoppod  for  foctors  from  1  to  1000. 


Rocordors  con  bo  soppliod  with  1, 
3  or  9  chort  spoods  ronging  from  0.1 
mm.  soc.  to  250  mm.  soc.  Soo  spocifi* 
cohons  of  OSCIILOGRAPH  GAIVAN* 
OMETER  for  froqooncy  rongo. 


OSCILLOGRAPH 

AMPLIFIER 

No  8121  spociol  ompliRor  hos  a  timo  constont  of 
1  socond,  on  oxponontiol  rosponso  to  o  sgooro 
wovo  at  high  goin,  inpvt  impodonco  of  1  mogohm, 
ond  inpot  form  0.1  mv.  to  1000  volts.  At  low 
goin,  No.  $121  bocomos  o  DC  omplifisr  with  o 
voltogo  goin  of  100  ond  on  inpot  of  10  mv./mm. 


rNo.  $130  omplifior  hos  o  voltogo  gain  of  1,000,000  ond 
inciwdos  o  bwilt-in  pro>omplifior.  Froquoncy  rosponso  is  from 
1  to  200  cps.  Inpot  moy  rongo  from  10  microvolts  to  100 
millivolts.  This  omplifior  is  porticvlorly  soitod  for  Riologicol 
stodios. 

Mony  othor  typos  of  rocording  ond  omplifior  circoits  oro  ovoil* 
oblo  ond  spociol  oquipmont  con  bo  ossomblod  to  moot  porttcvlor 
spociRcotions. 


Engineering  Positions 
.4vailable 

Civil  service  examinations  have 
been  announced  for  filling  electronic 
engineering  po.sitions  at  the  Naval 
Air  Development  Center,  Johnsville, 


EDIN  COMPANY,  INC. 

207  Main  Stroot 

Worcester  8,  Moss. 

Please  send  complete  information  on: 

□  RECORDERS 

□  No  8100 

AMPLIFIER 

□  NO.  8121  AMPLIFIER 

□  No  8130 

AMPLIFIER 

□  GALVANOMETERS 

□  . . 

.  . . 

SPECIAL 

(Enclose  details) 

(KAMc; 

(NO.) 

(STREET) 

(CITY) 

(STATE) 

COMPANY 

POSITION 
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for  better  cirruit 
panel  arrangements 


.  Couple  with 

Flexible  Shafts 


By  connecting  variable  elements  to  their  control  knobs 
with  S.S.White  flexible  shafts,  you  can  mount  the 
coupled  parts  where  and  how  desired  to  satisfy  all 
wiring,  assembly,  space,  servicing  and  operating  condi¬ 
tions.  The  shafts  are  especially  designed  to  provide 
smooth,  responsive  control  whether  operating  in  curves 
or  in  a  straight  line. 

Wh.-^t’s  more,  S.S.White  flexible  shafts  are  quickly  and 
easily  installed,  require  no  alignment,  and  retain  their 
sensitivity  throughout  the  life  of  the  equipment. 

For  details. 


WniTl  FOR  BULUTIN  5008 

It  gives  essential  facts  and  data  on  flexible  shafts  and 
tells  how  to  select  and  apply  them. 


We're  now  ready  to  serve  you  ot  our 

WESTERN  DISTRICT  OFFICE 
TIMES  BUILDING 

LONG  BEACH.  CALIF. 

to  meet  your  requirement!  on  S.S.White  fleiible  shofts, 
oircrott  occessories,  resiitors  end  plostic  products. 


INDUSTRIAL  DIVISION 
DENTAL  MFC.  CO.  Dept.  E,  10  East  40th  St. 

-  NEW  YORK  16,  N.  Y. 


■0' 


Western  District  Office  •  Times  Building,  long  Beoch,  California 


NEWS  OF  THE  INDUSTRY  (continued) 

Pa.  The  .-salaries  range  from  $4,600 
to  $7,400  a  year. 

To  qualify,  applicant.s  must  have 
completed  appropriate  undergradu¬ 
ate  college  study  and,  in  addition, 
must  have  had  graduate  study  or 
professional  experience,  or  both, 
in  one  of  the  following  fields :  sonar, 
radar,  radio,  control,  radiation  and 
engineering  evaluation. 

Further  information  and  appli¬ 
cation  forms  may  be  obtained  from 
most  first-  or  second-class  post 
offices,  from  civil  service  regional 
offices,  or  from  the  U.  S.  Civil  Serv¬ 
ice  Commission,  Washington  25, 
D.C.  Applications  will  be  accepted 
until  further  notice  by  the  Recorder 
of  the  Board  of  Examiners,  Naval 
Air  Development  Center,  Johns- 
ville.  Pa. 


BroadvaNt  Bureau 
Appointnients 

Thk  F'ederal  Communications  Com¬ 
mission  has  announced  the  follow¬ 
ing  appointments  in  its  new  Broad¬ 
cast  Bureau,  which  is  headed  by 
Curtis  B.  Plummer: 

Joseph  M.  Kittner,  chief  of  the 
Aural  Facilities  Division;  Cyril  M. 
Kraum,  chief  of  the  Television 
Facilities  Division;  Dwight  D. 
Doty,  chief  of  the  Renewal  and 
Transfer  Division ;  Frederick  W. 
Ford,  chief  of  the  Hearing  Di¬ 
vision  ;  and  Paul  Dobin.  chief  of  the 
Rules  and  Standards  Division. 

BUSINESS  NEWS 

Thk  Industrial  Control  Co.  has 
moved  its  facilities  from  Long 
Island  City  to  a  new  location  on 
Straight  Path  and  Arlington  Ave., 
Wyandanch,  L.  I.,  N.  Y. 

Cam-Stat  Inc.,  manufacturer  of 
regulators,  thermostats  and  other 
precision  equipment,  has  moved  to 
new  and  larger  quarters  at  11833 
We.st  Olympic  Boulevard,  Los  An¬ 
geles  54,  Calif. 

-Air  Assck'Iates,  Inc.  has  expanded 
facilities  by  leasing  additional  plant 
capacity  at  Orange,  N.  J.,  for  the 
manufacture  of  electronic  equip¬ 
ment.  The  new  plant  provides  65,- 
000  sq  ft  of  floor  area  which  raises 
the  corporation’s  total  factory  area, 
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FREOUEfKY 

SHIFT 

(ONVUTtR 

TyfX  10/ 
Mod*l  1 


BICGEST  PERFORMANCE-Smallest  Size 


Advertising  men  agree— to  do  a  com¬ 
plete  advertising  job  you  need  the 
double  effect  of  both  Display  Adver¬ 
tising  and  Direct  Mail. 


Display  Advertising  keeps  your 
name  before  the  public  and  builds 
prestige. 


Direct  Mail  supplements  your  Dis¬ 
play  Advertising.  It  pin-points  your 
message  right  to  the  executive  you 
want  to  reach— the  person  who  buys 
or  influences  the  purchases. 


More  and  more  companies  are  con¬ 
stantly  increasing  their  use  of  Direct 
Mail  because  it  does  a  job  that  no 
other  form  of  advertising  will  do. 


McGraw-Hill  has  a  special  Direct 
Mail  Service  that  permits  the  use  of 
McGraw-Hill  lists  for  mailings.  Our 
names  give  complete  coverage  in  all 
the  industries  served  by  McGraw- 
Hill  publications— gives  your  message 
the  undivided  personal  attention  of 
the  top-notch  executives  in  the  in¬ 
dustrial  firms.  They  put  you  in  direct 
touch  with  the  men  who  make  policy 


;  MmTuim  \  NetVorirn!K"Y. 


Pace  •  Setteri^  in  Quality  Comni 


u^nicotion  Bqvipment^  *  J 


For  Single  ond  diversity  FS  receiving  systems,  this  dgol  channel  unit  converts  mork 
and  space  tones  into  DC  pulses,  and  drives  teleprinters  ond  other  Recorders  directly. 
Its  unique  2"  oscilloscope  provides  the  irsdustry's  most  meaningful  tuning  pattern 
for  precise  receiver  adjustment^ during  initial  setup  ond  while  keying.  Its  speciolly 
designed  limiter  ond  discriminator  afford  on  exceptionally  high  degree  of  per* 
formonce.  Polor  or  neutrol  output  is  available.  Keying  speeds  up  to  600  w.p.m. 
It's  only  19"  wide  x  7"  high  x  15"  deep. 


Four  exclusives  are  yours  with  the  Northern  Radio  FREQUENCY  SHIFT  CONVERTER 
—  utmost  simplicity  of  operotion,  precision  tuning,  highest  quality  performonce,  ond 
smallest  size  in  the  industry. 


This  unit  moy  also  be  used  os  a  moke  and  break  CW  or  ICW  demodulator. 

th*  ip*<ificet>oFH  on  ttt«»  ewHtondiA^  modot  in  rti*  1931  flo<tYoni(i  tvyon  Gg'do  ^or  cefnpt*i«  do*o  00 
itio  pfOci»ton^will  Northofn  Rodio  Imo.  «rtit  *odey  to*  yow*  tr««  loioti  CeieloQ 


DOUBLE  BARREL 


Advertising 


decisions.. 


In  view  of  present  day  difficulties 
in  maintaining  your  own  mailing 
lists,  our  efficient  personalized  ser¬ 
vice  is  particularly  important  in  se¬ 
curing  the  comprehensive  market 
coverage  you  need  and  want. 

Ask  for  more  detailed  information 
today.  Youll  be  surprised  at  the  low 
over-all  cost  and  the  tested  effective¬ 
ness  of  these  hand-picked  .selections. 


MICRODIMENSIONAL 


TO  YOUR  SPECIFICATIONS 


The  enamel-insulation  of  our 
microdimenslonal  wire  meets  the 
high  standards  of  quality  set  by 
oil  our  prociucts.  The  enamel  is 
uniform,  tough,  flexible  and  has 
high  dielectric  strength  .  .  .  Send 
us  your  specifications  or  inquire 
for  further  details. 


SIGMUND  COHN  CORP.,  44  Gold  Street,  New  Yofk  7 
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SPECIAL  CONSULTING  SERVICE 

f  Cl.'s  experienced  component  enRincers  are  at  your  service  —  without  cost  — 
to  help  you  secure  exactly  the  right  components.  When  standard  parts  are  unsuitable 
they  will  design  special  units,  working  closely  with  you  for  economical,  satisfactory 
results. 

flail  on  the  Cl.T.Cl.  Consulting  Service  any  time.  Just  write  to  flambridge 
1  hermionic  Corpttration.  437  Concord  Avenue,  Cambridge  38,  Ma.ssachusetts. 


custom  or  standard ...  the  guaranteed  components 


Louis  T.  Rader,  formerlj’  division 
engineer  of  General  Electric’s  Man¬ 
ual  and  Accessory  Control  Engi¬ 
neering  Division,  has  been  ap¬ 
pointed  assistant  manager  of  engi¬ 
neering  of  the  company’s  Control 
Divisions  at  Schenectady,  N.  Y. 


Harvey  J.  Finison  has  been  pro¬ 
moted  from  assistant  chairman  of 


First  Aid  For  “Idea-Men” 

C.T.C.’s  handy  new  ceramic  coil  kit 
helps  you  design  electronic  equipment 
around  standard  components  , 


NEWS  OF  THE  INDUSTRY  (continued) 

including  the  Teterboro  jtlant,  to 
more  than  185,000  sq  ft. 

The  Wilcox-Gay  Corp.,  Charlotte, 
Michigan,  has  leased  an  85,000- 
sq  ft  plant  in  Burbank,  Calif.,  for 
the  manufacture  of  tv,  radio  and 
recording  products. 

Melpar,  Inc.,  Alexandria,  Va.,  has 
opened  a  branch  plant  at  10  Potter 
St.,  Cambridge,  Mass.,  to  be  de¬ 
voted  primarily  to  applied  research 
and  advanced  development  work  on 
electronic  equipment  for  the  armed 
forces. 

Columbia  Broadcasting  System 
inaugurated  its  commercial  color 
television  .service  with  a  special 
program  over  CBS-TV  stations  in 
New  York,  Boston,  Philadelphia, 


Design  engineers,  lalxiratory  techni¬ 
cians,  experimenters!  .  .  Here’s  a  brand 
new,  conveniently  packaged  ceramic  coil 
form  kit,  especially  developed  to  spark 
ideas  in  the  design  of  your  electronic 
equipment  and  for  the  development  of 
protott  pes  and  pilot  models. 

C.T.C.’s  new  Coil  Kit  contains  15  ce¬ 
ramic  coil  forms  —  3  each  of  5  dillerent 
types  of  C.T.C.’s  standard,  ma.s.s-pro- 
duced  coil  form  comiwnents  for  quick, 
handy  use. 

COIL  FORM  TYPES  INCLUDED  IN  KIT 

The  15  coil  forms  vary  in  winding  di¬ 
ameters  frcHii  3/16" to  1,  2",and  in  over¬ 


all  mounted  heights  from  19/32"  to 
1  11,16".  Each  is  made  of  grade  L-5  sili¬ 
cone  impregnated  ceramic,  meeting 
specifications  of  J.AN-l-lO,  and  provided 
with  a  powdered  iron  slug  for  high,  me¬ 
dium  and  low  fretiuency  operation.  As 
alternates  to  the  iron  slugs,  extra  slugs  of  > 
silver-plated  bra.ss  are  included. 

All  necessary  hardware  is  furnished. 
Metal  parts  are  non-ferrous  and  electn)- 
plated  to  meet  military  specifications. 
Also  supplic-d  is  a  handy  chart  identifying 
slug  types  by  color  code  and  part  num¬ 
bers,  and  giving  approximate  frequency 
ranges  and  permeabilities. 


Newest  model  CBS  color  tr  camera 
weiqhs  only  29  pounds,  against  the  1(0 
pounds  oi  a  standard  black.and-whits 
camera.  It  is  less  than  Vk  cu  it  as  con¬ 
trasted  with  the  3  cu  it  oi  the  hlack-and- 
while  camera 


Baltimore  and  Wa.shington,  D.  C., 
on  June  25,  1951.  Approximately 
20  hour.s  of  color  tv  weekly  was  ex¬ 
pected  to  be  scheduled  by  fall. 
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PROFILING 


modeling 


GREEN  .  / 

ENGRAVER^/ 

Proved  Profitable'  — 

Machine  Tael,  ftodio.  flectrico/ 
and  Instrument  Mfrt.,  Sales  Pro¬ 
motion  and  Advertising. 


Position  Indicotor 


Yorioble  Inductor 


DOELCAM  CORPORATION 


56  £lmw*»d  N«wt»n  5t, 

(iyrofropir  Fliijhl  Test  and  Control  Instrumentation 

SYNCHROS  •  SIRVOMECHANISMS  •  MICROSYNS  •  ELECTRONIC  INVERTERS 


for  GYROS,  COMPUTERS 
RESOLVERS,  MOTORS, 
SELSYNS,  INSTRUMENTS 


RESISTANCE 

CAPACITANCE 

INDUCTANCE 


ixclusivt 


tor  high  precision 
roodings  _ 


ELECTRO  TEC 
CORPORATION 


SO  HACKENSACK  Nf  A 


longer  life. 


l.t!  1*4 
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NEWS  OF  THE  INDUSTRY 
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THE  MERCURY  DELAY  LINE 

is  at  present  the  most  practical  device  available  in  production 
quantities  useful  for  delaying  pulse  signals.  Whether  the 
delay  is  in  milliseconds  or  microseconds,  in  single  or  in  multi¬ 
ple  units,  we  are  prepared  to  serve  you  in  laboratory  or  pro¬ 
duction  models  with  economy  based  on  simplified  design 
procedures  and  long  experience. 

Most  delay  lines  are  tailored  to  fit  individual  circuits,  but 
here  are  typical  design  characteristics  of  different  lines  we 
manufacture. 


•  OPERATING  FREaUENCY-io  to  30  me. 


•  WEIGHT  — 2  Vi  pounds  for  a  200-usec  line  to 

30  pounds  for  a  1500-usec  dual  line. 

•  THIRD-TIME-AROUND  ECHOES-down  a  controlled  number 

of  db  from  first  path  signals 


*  BANDWIDTH— depends  up¬ 
on  delay  and  opera¬ 
ting  frequency,  but  a  - 
typical  case  is  5  me. 

Shown  in  the  graph 
is  the  test  response 
curve  of  a  produc¬ 
tion  line. 

eo  *0  too  120  wo 


Our  Delay  Line  Application  engineers  will 
be  glad  to  advise  you  if  you  write  us 
yoiu  need  or  if  you  call  Boston,  HI-2-1810. 


Also  available  lor  the  asking  is  a  helpful  booklet 
on  the  use  of  the  Mercury  Delay  Line 

labohaiory  for  electronics,  inc. 

43  Leon  Street 
Boston  15,  Moss. 
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I  electrical  engineering:  research  to 
I  chairman  of  the  electrical  engi- 
I  neering  department  at  Armour  Re- 
!  search  Foundation  of  Illinois  Insti- 
I  tute  of  Technology. 

!  Harry  F.  Olson,  director  of  the 
,  Acoustical  Re.search  Laboratory  of 
I  RCA  Laboratories,  Princeton,  N.  J., 

I  has  been  elected  president  of  the 
Acoustical  Society  of  America  for 
the  year  1952. 

I  Luther  W.  Hill,  on  leave  of  ab- 
!  sence  from  the  post  of  president  of 
I  the  Carolina  Telephone  and  Tele- 
I  graph  Co.,  has  been  named  director 
j  of  the  Communications  Equipment 
I  Division,  National  Production 
I  Authority,  U.  S.  Department  of 
I  Commerce. 

I  E.  C.  Quackenbush,  previously 
!  a.ssociated  with  manufacturers  of 
■  connectors  and  wiring  devices,  has 
joined  Cannon  Electric  Co.  to  head 
,  the  engineering  department  of  its 
newly  created  Eastern  Division  in 
I  East  Haven,  Conn. 

John  T.  Holleran,  with  General 
Electric  Co.  since  1923,  has  been 
appointed  manager  of  the  Fort 
Edward  and  Hudson  Falls  opera¬ 
tions  of  the  company’s  Transformer 
I  and  Allied  Product  Divisions  at 
j  Fort  Edward,  N.  Y. 

I  James  W.  McRae,  formerly  di- 
I  rector  of  transmission  development, 
:  has  been  promoted  to  vice-president 
'  in  charge  of  the  systems  develop¬ 
ment  organization  at  Bell  Tele- 
1  phone  Laboratories,  New  York, 
N.  Y. 


Alfred  K.  Wright  has  been  pro¬ 
moted  from  chief  radio  engineer  to 
vice-president  and  director  of  engi¬ 
neering  at  Tung-Sol  Lamp  Works, 
Inc.,  Newark,  N.  J. 
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STAVER 


HOLLISTON  MILLS 

NORWOOD,  MASS. 


NEW  YO»K  PHIIADEIPHIA  CHICAGO 

Mkao-Wjavk  is  bucked  by  Mollision's  "iO  scars  of  leadership  anil  ex|)criencc  in 
ileselopiiig  siM'i  lal  cloths  lot  iiuluslrs. 


Canvas  A  Leather 
Products 


TOOL  ROLLS 
BAGS  &  CASES 
BG  BAGS 
CW  BAGS 
RADIO  EQUIPMENT 
ELECTRONIC  EQUIPMENT 
RADAR  EQUIPMENT 


C.  R.  DANIELS,  INC. 

75  West  Sf.,  New  York  6,  N.  Y. 
549  W.  Randolph  St.,  Chicogo  6,  III. 
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OLYMPIC 


TRANSFORMER 

CASES 


NEW  BOOKS 

(Continued  from  poge  ISO) 

cascaded  filters,  and  the  last  on 
pulse  response  of  transmission 
lines. 

The  material  is  covered  very  well 
for  an  introductory  text  on  pulse 
techniques.  For  engineers  who 
have  not  had  a  background  in 
transient  analysis  and  are  now  en¬ 
countering  pulse  equipment  in  the 
field  the  book  should  prove  very  u.se- 
ful.  For  the  younger  men  who  have 
had  network  and  transient  analysis 
in  school,  the  first  half  of  the  book 
should  prove  to  be  an  interesting 
brief  review. 

Chapters  6  to  9  are  a  little  too 
brief  for  a  complete  study  of  the 
field  but  they  do  give  a  comprehen¬ 
sive  survey  of  pulse  applications. 
The  book  should  prove  very  valu¬ 
able  to  application  engineers  who 
need  an  introduction  to  practical 
puLse  techniques. — Nathan  Mar- 
CHAND,  Mnrchand  Klectronir  Lnh- 
oratorif'x,  Greenwich,  Conn. 


HOT  TINNED  TO  YOUR  SPECIFICATIONS 

DRAWN  CASES  WITH  INSIDE  FIT  COVERS 
IN  SMALL  SIZES 

WRAPAROUND,  LOCK  SEAM  CASES  IN 
MEDIUM  AND  LARGE  SIZES 

OUTSIDE  FIT  DRAWN  COVERS  IN  LARGE 
SIZES 

CAREFULLY  SELECTED  STEEL  FOR  THE  BEST 
COMBINATION  OF  STRENGTH,  WEIGHT 
AND  SPACE  FACTORS 

ROUNDED  CORNERS  FOR  NEAT,  STREAM¬ 
LINED  APPEARANCE 

SHIPMENTS  FROM  STOCK  ON  STANDARD 
STYLES 


Elerironir  Fundamental! 
and  .\pplioatiou8 


By  John  D.  Ryder.  Prentiec-Hall, 
Ine.,  Sew  York,  19.50,  806  pages, 
$9.00. 


This  book,  written  by  the  head  of 
the  electrical  engineering  depart¬ 
ment  at  the  University  of  Illinois, 
is  a  welcome  addition  to  the  Pren¬ 
tice-Hall  Electrical  Engineering 
Series  edited  by  V\’.  L.  Everitt.  The 
book  is  intended  for  instruction  of 
senior  and  graduate  students  in 
engineering  and  physics  who  intend 
to  make  professional  use  of  elec¬ 
tronic  techniques.  Great  care  has 
been  used  in  the  choice  of  symbols; 
bold-face  letters  are  used  meticu¬ 
lously  throughout  the  book  to  in¬ 
dicate  phasors  (vectors,  having  di¬ 
rection  and  magnitude),  but  the 
treatment  is  not  unnecessarily 
mathematical.  Simple  differential 
equations  and  complex  algebra 
suffice.  A  good  variety  of  problems 
of  moderate  difficulty  are  appended 
to  each  chapter.  Numerical  answers 
are  not  given,  and  few  problem 
.solutions  are  worked  out  in  detail 
in  the  text  proper.  These  omis¬ 
sions  detract  from  the  value  of  the 
book  to  the  student  who  must  study 
by  himself. 

The  book  follows  a  three-part 


Standard  cover 
modifications  are 
illustrated  above. 
Other  modifications 
to  meet  your  speci¬ 
fications. 
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mm. 

ELECTRIC  HEATING  UNITS 


STRIP  HEATERS 

FOR  HEATING 


Plastic  Extrudsrs 
Packags  S«al«rs 
Flat  Surfaess 
Shallow  Pons 
Molting  Pots 
Hot  Platos 
Plotoas 
Orons 

Tanks  J 

Pots  / 

Dios  / 


from  ISO  wotts, 
•  "  oooroff 
length  to  1250 
wotts,  41  Vs'* 


VULCAN 

ELECTRIC  COMPANY 

DANVERS  lO  MASS. 


FOR  AUrOMAT/CALLY  PLOTTING 
both  ANGULAP  and  STRAIGHT 
LINE  functions  on  either 
POLAR  or  RECTILINEAR 
coordinates  in  any 
COMBINATION  .  .  . 

•  Records  both  AC  ond  DC  voit- 
oge  levels 

•  Designed  tor  STANDARD  OVs  > 

11  chort  sheet 

•  POLAR  ond  LINEAR  turntoble 
movement 

a  TURNTABLE  instontly  set  to  any 
chort  position 

•  Auxiliory  Electricol  linkoge  tor 
synchronising  to  turntoble  mo¬ 
tion: 

Oscillators  Rototionol  Devices 
Test  Turntobles  Anolyzers 

•  Interchongeoble  range  potentiom¬ 
eters 

O  Dependoble  ond  service  free  op* 
erotion 

Typical  applications: 

Beam  Pottern  Plotting  of  ontennos, 
microphones,  loudspeokers,  light¬ 
ing  fixtures,  ultrosonic  devices; 
Frequency  Response  Records  of  micro- 
phones,  loudspeokers,  omplifiers, 
Filters,  Radio  and  television  cir¬ 
cuits; 

Rectilineor  Curves  on  vacuum  tubes, 
potentiometers,  omplifiers,  count¬ 
ing  and  computing  devices. 


POLINEAR  RECORDER 

r 


ipf/rf  litfraturt  mailed  upon  request 


/)(.'/, i.t  (///iZ  Wanniut  tunr.'^  ttf  C/rwpA/. 

SOUND  APPARATUS  COMPANY 

I  i/i/t  //III!  iit\  itt/  foi  I  m/it  /(///III  Kcifii/i  iiiii  ill . 


WIREiTCORD 

« 

^  aeui  y 

CABLE 


In  almost  endless  satiety  of  sixes, 
insulation  and  colors  to  yoer  speci¬ 
fications,  Runxel  products  ore 
ovoiloble  to  assist  you  in  your  wir¬ 
ing  problems. 

Shielded  wire  and  cords  .  .  .  pope- 
ler  hook-up  ond  lead-in  wire  .  .  . 
speoker  cords  and  oil  types  of  in- 
suloted  wire  products. 


V  t  ^  V  <  j  ;  I 

HERMETIC 

SEALING 

COMPONENT!  S 


/hmOMMiUMf:  AH  IMPmANT  ADPIDON 
ro  THE  H  MMlir  Of  SEAllD  lEADS-  ' 

L  0  NEW  R  «d  RR 
^  Q  SERIES  TERMINALS 


k\ 

Current  16  omps.  ▼ 

RR-60W-HP 
Current  10  onip«. 

% 

Current  10 

R-90-TI 

Current  eguel 

^  to  copper  lead  ffT 

V  -l-io  e.p..  Iq 


RR-60W-Pf 
Current  10  empt. 


R.90-TI 

Current  eguel 
to  copper  lead 
+10  enipt. 


A  coiripletely  new  line  of  double  berrel 
teitnineU  that  provide  added  protection 
against  flashover  without  any  appre- 
>■  ciable  increase  in  terminal  sixe.  The 
double  barrel  results  in  a  longer  leakage 
path  on  both  ends  of  the  terminal 
while  the  upper  barrel  increases  the 
mechanical  strength  of  the  terminal 
and  facilitates  soldering.  For 
information  call  or  write  today. 

Writ*  for  These  Descriptive  Bulletins: 

see  —  Hermetically  Seeled  Teimlaall 
SSO  —  HemieticoUy  Sealed  Headers 
tSI-CoslielTvpeSvtlilaft 


.[ft  ELECTRICAL  INDUSTRIES 

N  c  c  .  p  o  .  ..  t  f  0 

i  SLU  44  SUMMER  AVENUE  ,  ■  NEWARK  4  N  J 

'v  /T'  III  i  \  A  \  V  V  V 
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ALDEN  COMPONENTS 
FOR  PLUG-IN  UNIT^ 
CONSTRUCTION 


(continued) 


plan:  physical  electronics,  char¬ 
acteristics  of  electron  tubes,  and 
electronic  circuits.  In  the  first 
category  are  six  chapters  on  funda¬ 
mental  particles,  electron  ballistics, 
cathode  rays,  emission,  space 
charge  and  gaseous  conduction. 
Electron  tubes  are  de.scribed  in 
chapters  on  diodes,  triodes,  multi¬ 
element  tubes,  gas  diodes  and  con¬ 
trol  tubes,  and  photoelectric  tubes. 
Circuits  are  described  in  chapters 
on  small-signal  amplification,  large- 
signal  audio  and  radio-frequency 
amplifiers,  oscillators,  modulators, 
demodulators,  wave-shaping  cir¬ 
cuits  and  gas-tube  circuits.  The 
final  chapter  is  an  up-to-date  sum¬ 
mary  of  solid-state  electronics. 

The  treatment  of  small-signal 
and  large-signal  amplification  is 
comprehensive  and  particularly 
well-written.  Recent  developments 
are  included;  the  phasitron  f-m 
modulator  is  briefly  described,  as  is 
stagger  tuning  of  wideband  ampli¬ 
fiers.  Throughout  the  book,  tables 
of  performance  and  figures-of-merit 
are  given,  referring  to  particular 
tube  types  and  circuit  arrange¬ 
ments.  There  are  a  few  deviations 
from  accepted  terminology;  for  ex¬ 
ample,  “photoemissive  cell”  is  used 
for  phototube.  But  these  are  few, 
and  detract  little  from  the  general 
excellence  of  the  book.  It  should 
prove  a  most  helpful  addition  to  the 
growing  li.st  of  standard  texts  on 
electronic  techniques. — D.G.F. 


L'nlil  recenlly  there  has  been  no  one  place  where  com- 

ponents  specifically  designed  for  plng-in  unit  con- 

»iruction  were  available.  It  was  necessary  for  en- 

giiieers  to  design  and  bave  parts  custom  m 

made  or  improvise  with  standard  compon- 

cnis  in  makeshift  arrangements.  To  £ 

provide  the  type  of  design  necessary,  ^ 

Alden  engineers  are  working  with  the  p 

industry  developing  a  whole  series  of  r 

components  specifically  for  plug-in  I  / 

construction.  f  J  i 

The  first  problem  undertaken  by  '  / M 

Alden  engineers  was  a  base  specifically  '  / 

fur  plug-in  unit  construction.  .  .  .  The  { 
conventional  tube  type  bases  proved  | 
unsatisfactory;  they  didn't  stand  up, 
the  boss  broke  and  the  pins  benL  To 
overcome  these  diCBculties  Alden  de- 

signed  an  entirely  new  base  ...  the  SKfl 

Non-lnterchangeable  Series  bases  bave 

no  molded  center  boss  to  break,  pins 

are  strong  and  stubby — do  not  bend  or 

break  out  and  are  Non-Interchangeable  to  prevent  danger 

of  mismating  and  costly  burned  out  units. 

Out  of  this  work  we  feel  that  Alden's  is  the  one  place 
where  you  now  can  take  your  unitizing  problems  and  ob¬ 
tain  the  standard  bases,  sockets,  mountings  and  housings 
to  answer  most  of  your  needs.  As  illustrated  below,  the 
Alden  Non-Interchangeable  and  miniature  bases  have  tre¬ 
mendous  flexibility  and  are  fast  becoming  the  standard 
for  plug-in  construction. 


20  Pin  Non-InterchanKeable  Bases  &  Sockets 

The  scope  of  the  Alden  ''10'*  base  as  a  mounting 
medium  U  almost  unlimited  .  .  .  cards,  brackets 
and  balls  can  be  easily  and  securely  attached 
with  standard  assembly  tools.  For  holding  com¬ 
ponents  and  miniature  tube  sockets  the  Alden 
Terminal  Card  Mounting  System  on  the  Alden 
Base  gives  ease  of  layout  and  wiring  assembly. 
Open  units  for  heat  dissipation  or  shielded  units 
for  protection  against  dust  or  rough  handling 
both  lend  themselves  to  mounting  on  the  Alden 
Base  with  the  same  facility. 


1 1  Pin  Non-Interchangeable  Bases  &  Sockets 

Smaller  than  the  but  with  the  same  fea* 

turess  the  Alden  **11"  base  and  sockets  are  rushed 
for  Ions  life  and  Non  Interchangeable  to  isolate 
critical  voltages  or  signals  and  prevent  burned 
out  unite.  The  retention  force  of  pins  and  socket 
clips  can  be  varied  from  light  to  heavy.  Locat¬ 
ing  rings  and  alignment  indicator  quickly  center 
base  and  socket  for  Insertion.  These  and  other 
features  make  It  practical  to  incorporate  plug-ln 
construction  in  your  design. 


Theory  and  Appliration  of 
Indu8trial  Electronics 


By  Joh.v  M.  Cage.  McGraw-Hill  Hook 
Co.,  \ew  York,  1951,  290  pages,  $4.73. 


7  and  9  Pin  Miniatiire  Bases  t  Sockets 

.Miniature  and  sub-miniature  circuits,  potted  cir¬ 
cuits,  and  miniaturized  components  easliv  be¬ 
come  compact,  sturdy  plug-ln  units  with  the 
Alden  7  and  S  pin  miniature  piug-in  bastes  and 
sockets.  A  wide  selection  of  housings  and  mount¬ 
ing  components  are  available  for  use  with  these 
bases. 

Of  particular  Importance  Is  the  Alden  Ter¬ 
minal  card  Mounting  System.  Miniature  cir¬ 
cuits  can  be  assembled  on  the  card  and  the 
assembly  can  be  mounted  on  the  base  to  form 
a  complete  miniature  unit. 


Thk  author  .states  in  his  preface 
that  this  book  is  written  primarily 
for  college  graduate  and  undergrad¬ 
uate  courses  in  industrial  electron¬ 
ics.  Since  the  book  comprehen¬ 
sively  and  broadly  covers  the  sub¬ 
ject  without  being  superficial,  it 
will  also  be  interesting  to  others 
wishing  to  gain  a  general  knowl¬ 
edge  of  the  subject. 

Although  little  not  previously- 
published  material  is  presented,  this 
is  the  first  book  of  its  kind  which 
has  offered  an  integrated  treatment 
of  electronic  circuits  and  devices 


Write  Dept,  f  lor  information  on  sompfe  plug  in  kiit  or  for  Catalogue  ‘’Components  for  Plug- 
Unit  Construction.** 


fliDfiN  Products  Company 


117  NORTH  MAIN  STREET,  BROCKTON  64,  MASSACHUSETTS 
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Mokes  Perfect  Pottern  Adiustments  Simple 

(See  full  Oescriptipfi  In  Superior  'factory  Ad") 


ARE  USED  IN  THIS 
ULTRA  SENSITIVE 
ELECTRONIC  PHOTOMETER 


in  this  instrument — designed  for  meosurement  ol 
very  low  light  values — S3. White  Resistors  serve  as 
the  grid  resistance  in  the  all-important  high-goin 
D.C.  amplifier  circuit.  The  manufacturer.  Photo¬ 
volt  Corpw  New  York.  N.  reports  that  the 
resistors  "work  very  satisfactorUy" — which  checks 
with  the  experience  of  the  many  other  electronic 
equipment  manufacturers  who  use  S3.Whi1e  re¬ 
sistors. 


COMPLETE  WITH  TEST  LEADS 
AND  SIMPLE  INSTRUCTIONS  U  %J 

o  ProvIdM  linear  pattern  ta  adjust  VERTICAL  llnaartty. 
halfht.  centerinp. 

•  Provides  linear  pattorn  to  adjust  HORIZONTAL  drtvo, 
width,  peakinp.  linearity,  eaatarini. 

a  Provides  vertiral  swoop  sipnal  for  adjustinp  and 
synchronitinp  vortical  oscillator  discharao  and  output 

tuPas. 

a  Provides  vortical  si«nal  ta  roplaca  vortical  oscillator 
to  chock  vortical  ampliSor  operation. 

•  Provides  horiiontal  swoop  sipnaJ  for  adjustint  and 
synehroniainp  horiiontal  oscillator  A.F.C.  and  output 
tubos. 

•  Provides  heniontal  sweep  sianal  to  check  H.V.  section 
of  fly-back  and  pulse  operatinp  power  supplies. 

e  Provides  sipnaJ  for  teetinp  video  ampllflers. 

CD  EC _ WITH  EACH  PURCHASE  OF  A  SUPE- 

ri\KK  moR  television  bar  generator 

.  .  .  Our  complete  packape  of  TV  literaturo  cemprisint: 

•  HINTS  FOR  BETTER  PICTURES  ON  63dTV  e 

630TV  DIAGRAM  o  ILLUSTRATED  TV  CONVERSION 

MANUAL  o  AGC  CIRCUIT  DIAGRAM  o  RESISTOR 

4  MICA  CODE  charts  and  also  our  latest  catalops 

and  flyers  with  hundreds  of  special  offers. 


Hkbto  Pkotornlt  Corp..  .V«ve  Verk.  .V.  Y. 


WRITE  FOR  BULLETIN  4906 


S.S.WHITE  RESISTORS 

.re  of  particular  interesr  to  all 
who  nera  reatsrors  with  inherent 
Uw  moist  Itfti  and  taod  stmkil- 
isy  in  all  climate.. 

HIGH  VALUE  RANGE 
It  to  10,000,000  MEGOHMS 
STANDARD  RANGE 
1000  ohms  to  9  MEGOHMS 


It  qlvM  MMBtial  data  about 
S^.Whltn  RMlators,  Including 
construction  charactsristics, 
dimnnsions,  sic.  Copy  with 
pries  list  on  rsgusst. 


Dupwima  eauwBW.  pspi.  r.  lotasteothst. 

new  YORK  M,  N.  Y. 

WESTERN  DISTRICT  OFFICE:  Times  Building,  Long  Bcoeh,  Calif. 


distributors  for  30  years 
of^  radio  and  electronic 
components  for  all  your  needs 


ELEVISION 


NEW  YORK  13,  N.Y. 

100  Sixth  Avenue 
WAIker  5  8883 


NEWARK  2,  N.  J. 

24  Central  Avenue 
MArket  2  1661 


BOSTON  10,  MASS. 

110  Federal  Street 
Hubbard  2-7850 


Howard  B.  Jones  Division 


i^:rjONES 

PLUGS  t  SOCKEIS 


Series  300  Small  Plugs  A  Sockets 
for  1001  Uses 

Mads  in  2  to  33  contacts  for  45  voHi, 
3  omp^  for  cap  or  panol  mounting. 
Highor  rating,  wlwro  circuits  psrmit.  All 
plug,  and  Mckot.  polorizod.  Knifo  .witch 
Mtckol  contact.  pho.phor  bronzo,  cadmium 
platod.  Engage  both  .ido.  of  flat  plug — 
double  contact  area.  Bar  typo  plug  con¬ 
tact.  hard  bran  cadmium  plated.  Body 
moldad  bakelito. 

Get  full  detoils  in  Catalog  18.  Com¬ 
plete  Jones  line  of  Electrical  Connecting 
Devices,  Plugs,  Sockets,  Terminal  Strips. 
Write  todoy. 


Custom  assemble  your  own  high 
fidelity  phono  -  radio  -  television 
ensemble.  All  famou..  name  com¬ 
ponents  at  lowest  prices.  Send 
for  Fret  hi-11  catalog  to  Dept.  E. 


100  SIXTH  AVE 

OfV.  RADIO  WIRE  Tf  lEVISfON,  INC. 


FOR  CUSTOM  RADIO  AND  TV  COMRONENTS 
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NEW  BOOKS 


PWlNSTRUtNENTS 


On«  H«l«  Rinij 


All 

Metal 

I  Conitme* 


For  Furthei 
Informatior 
WritO 
Dept.  E.8I 


YEARS 

PRECISION 

ELECTRICAL 

EXPERIENCE 

PRECISION 


SERIES  L-i 


,  flATUUfi 

I  9  1H"  MMMtor 

•  3  «Nrtt*  MIy 
i;  MKlCMdl 

I  •  Its  133,000 •hat 
i  •  acwntcy  ••  !• 

;  0.3% 

b#  H««alt>  ••  t« 

^  oi% 

•  300o  r«t«ti*« 
asthaalcal  anO 
•laclrlcal 

'ip  oa.atl  fwHch 
i-  •  aa  *0  10 

’  aaltt  J 

•  Oaahla  aaO  thaM 

avaUaUa  1 


To  maat  tho  iacroaiino 
demand  for  small  com¬ 
pact  pracisiaa  pataoti- 
ometert  for  military 
airborne  instrumenta¬ 
tion  ond  similar  appli¬ 
cations,  DeJUR  it  now 
producing  the  L-400 
series  potentiometers, 
built  to  rigid  mechani¬ 
cal  and  electrical  re¬ 
quirements  of  JANrR- 
19  specilicatient. 


ivMf  !•  JAN>A-I9  t^acHkiHoaii  4 


•  AC  RECTIFIER  TYRES 
(••M'centoified). 


AHo  •eclifdd*  •  tW’  •  •  r'  peMal  Mlart 

in  oil  tioodord  rongat.  JAN-1*4  owd  A.  S.  A. 


FtATURBS: 

RrocieiM  AoHt  DoJUR  1V^*' 
inatrvinoiita  Hr  •pfrtHRtHnt 
wAoro  moat  hm  con* 

Mnrod  •  DoJUR  roMod 
coMtnictioii  *  Doth  moiltUi 
In  oil  rofifoa  ood  aomltivl* 
tloa  •  loHrool  slioott  ood 
MoltHllora  ovolloUlo  for 
oorioot  rondos  •  Com^tofo 
mOROotlc  aliloldiot  ood 
mofiioda  of  ll•htil•9  scolo 
•  Amprovod  aoorco  for«ov« 
•riMioiit  Aorvicot  moota  JAN 


RHEOSTATS 

Built  to  JAN-R-32  apecificotionar  DeJUR  RhooetoH  ara 
ovoiloble  in  75  or  SO  watt  aiseay  aingle  or  dool  \ 

Reaiatoncea  up  to  $0,000  ^  W 

ohma  in  the  25  watt  aiae  . 

gnd  75,000  in  the  50  wott  giSSESlSi 


outside  the  field  of  communications. 

A  general  discussion  of  rectifiers 
and  thyratron  circuitry  includes 
useful  generic  curves  relating  out¬ 
put  current  in  terms  of  load  circuit 
parameters. 

Two  chapters  are  devoted  to 
servo  theory,  which  include  an  un¬ 
usually  thorough  presentation  of 
this  subject  and  its  applications. 

Electronic  motor  speed  controls 
and  generator  voltage  regulators 
are  outlined,  and  an  adequate  sur¬ 
vey  of  thyratron  and  ignitron  appli¬ 
cations  in  welding  is  followed  by  an 
analysis  of  basic  resistance  welding 
control  circuitry.  The  latter  is 
clearly  introduced  by  a  presenta¬ 
tion  of  basic  electronic  timing  cir¬ 
cuits. 

A  discussion  of  induction  and  di¬ 
electric  heating  offers  a  satisfac¬ 
tory  introduction  to  these  subjects. 

The  description  of  industrial 
vacuum  tube  amplifiers  is  particu¬ 
larly  good  and  may  be  useful  as  a 
reference  in  many  industrial  circuit 
designs.  The  chapters  on  elec¬ 
tronic  measurements  and  on  oscilla¬ 
tors  and  pulse  techniques  are  also 
excellent  and  comprehensive. 

The  book  is  amply  supplied  with 
practical  applications,  and  yet  in¬ 
cludes  substantial  basic  theory  and 
mathematical  background. 

Adequate  references  are  included 
in  the  bibliography  of  each  chapter 
so  that  more  complete  study  may  be 
made  of  any  pha.«e  of  the  subjects 
covered  if  desired.  Also  included 
are  problems  which  combine  an  ex¬ 
ercise  in  theory  and  simpler  practi¬ 
cal  application  for  use  of  the 
.student. — James  H.  Burnett.  Klfc- 
trons,  Inc.,  Newark,  N.  J. 


Elertroniagiietir  Problems 
of  Microwave  Theory 


August,  ;9S;  — ELECTRONICS 


By  H.  MoTK.  a  Methuen  monograph, 
John  Wiley  &  Sonn,  Inc.,  Sew  York, 
1951,  182  pages,  $2.00. 


This  monograph  deals  with  the 
determination  of  electromagnetic 
fields  that  exist  in  such  microwave 
components  as  klystrons,  mag¬ 
netrons  and  waveguides.  This  book 
should  be  particularly  valuable  to 
physicists  and  engineers  doing  ad¬ 
vanced  research  and  development 
work  on  these  components.  It  may 
I  not  be  too  useful  to  the  practical 
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TUBE  SOCKET 


JOHNSON  122-101 
^eiAcc  SuA- 

FOn  ¥Hf 


PkIi  any  iob  and  ycMi'll  ftnd  a  pip  of  a  tip 
to  uae  with  the  trim,  alim  Ungar  P^ncU.  Any 
of  tbc  t  Ungar  AngcU  inicnhang«  in  the  No.  776 
Handk  lo  make  a  honey  of  a  tool  that  does 
work  faster  and  better  than  larger,  heavier  irona. 
Whatever  your  problem,  you'll  bless  the  day 

you  discovered  these  saintly  soldering  cherubs! 


— of  "Standard's”  UNBRAKO  Standards, 

Write  on  your  business  letterhead,  today, 


feneri  eod  h^Jto 

«ed  Tl'.  , 


SCREWS 


SOCKET 


'Slondard'*  Recommends  Stondords 


rHcre‘t  one  of  the  most  popuUr  trens- 
mittin^  tube  sockets  (or  VHf  in  Americe 
todey  — the  JOHNSON  133.101 

It's  cspccietly  designed  lor  VHF  end 
UHF  use  with  Septer  besed  tubes,  such 
es  the  836,  839,  833  end  4D33 
The  133-101  is  e  T-pin  stcetitc  wefer  socket  in* 
corporeting  ventiteted  bese  shield.  Five  tube  reteiner 

f  springs  grip  the  tube  securely  even  under  severe 
conditions  encountered  in  mobile  operetion. 

Steetite  insuietion,  silver-pleted  contects  thet  ere 
recessed  to  prevent  movement,  end  the  ventiletcd 
bese  shield  permit  Septer  besed  tubes  to  be  oper* 
eted  et  full  input  with  menmum  efficiency  et  their 
i!^  high  frequency  limits.  Mounting  holes  ere  .185**  on 

.  3.5/16'*squere. 

:ing  button 

I,  to  tocket.  For  further  irriormetion,  consult  E.  F.  JOHNSON 
III  mounting  COMPANY,  the  feeding  producer  of  power  tube 
"beie"inield  kotld*  '<*  H**  electronks  industry  . 
r  ctiessis  lor  And  Write  lor  Complete  Cetelog. 
uss°ber  ncu-  P'odaetiom  ttm«  aad  costs  by  osioj  ibis 

modoro  tobo  socket. 


O  INPUT:  105  to  125  VAC. 
50-60  cy 

o  OUTPUT  #1:200  to  325 
Volts  DC  at  100  mo 
regulated 

o  OUTPUT  #2:  6.3  Volts 
I  AC  CT  at  3A  unregu- 

I  lated 

'o  RIPPLE  OUTPUT:  Less 
than  10  millivolts  rms 

for  complete  Information  wrilo 
for  ■ullolln  E 
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FOR  MILITARY  APPLICATIONS 


CUSTOM-BUILT 

TRANSFORMERS 

Since  1927,  Raytheon  has 
been  a  leading  producer  of 
custom-built  magnetic  com¬ 
ponents  for  military  and 
commercial  applications. 
Typical  units  include:  single 
or  polyphase  power  trans¬ 
formers,  pulse  transformers, 
blocking  oscillators,  servo 
transformers,  chokes,  audio 
components,  filters,  satu¬ 
rable  magnetic  components, 
etc.  Cased  or  open  types  to 
meet  the  most  exaaing  MIL 
specifications  as  well  as 
Underwriters’  Laboratories 
and  R.M.A.  requirements. 


NEW,  ULTRA  COMPACT,  Raytheon 
miniature  audio  type  transformers  with 
new  patented,  compression  terminals. 
Designed  for  minimum  space  require¬ 
ment  and  assembly  ease  in  communica¬ 
tions  equipment. 


FOR  POSITIVE  VOLTAGE  CONTROL 


VOLTAGE 
STABILIZERS 

The  first  choice  of  manu¬ 
facturers  of  electrical  equip¬ 
ment  for  more  than  two 
decades.  Compact,  rugged, 
light  weight  and  with  no 
moving  parts,  they  can  be 
built  into  equipment  or  used 
as  an  accessory.  Compen¬ 
sates  for  widely  varying  in¬ 
put  (±15%)  within  1/20 
second;  maintains  voltage 
within  ±^2%  of  rated  out¬ 
put.  Insures  peak  perform¬ 
ance  of  any  AC  operated 
electrical  equipment. 

WRITE  FOR  COMPLETE  INFORMATION 

Address  Magnetic  Components  Division,  Dept.  6460-A 


RAYTHEON  MANUFACTURING  COMPANY 

Waltham  54,  Massachusetts 


microwave  equipment  and  system 
engineer. 

The  subject  material  of  this  book, 
electromagnetic  fields  in  compo¬ 
nents,  concerns  probably  the  most 
I  difficult  and  complex  phase  of  mi¬ 
crowaves.  It  would  be  impossible 
to  fully  cover  all  fields  in  all  possible 
component  configurations.  How¬ 
ever,  the  aim  of  the  book  is  to  illus¬ 
trate  methods  of  analysis  by 
thoroughly  worked-out  examples. 
This  is  done  quite  well,  and  in  the 
process  a  number  of  very  useful 
general  relationships  are  developed. 
In  particular,  solutions  of  some  of 
the  more  complex  mathematical 
equations  are  given,  in  some  cases 
with  a  graphical  presentation, 
which  could  not  readily  be  found  in 
the  literature.  This  material  is  of 
necessity  highly  mathematical,  and 
the  reader  should  have  a  thorough 
knowledge  of  electromagnetic  wave 
theory,  advanced  calculus  and  dif¬ 
ferential  equations  to  fully  absorb 
it. 

The  first  chapter  in  the  text  pro¬ 
vides  an  excellent  review  of  the 
I  theory  of  the  basic  components 
used  in  microwaves,  namely  veloc¬ 
ity-modulated  tubes  (klystrons), 
travelling-wave  tubes,  resonators, 
cavity  magnetrons,  crystal  and 
bolometer  detectors,  transmission 
lines  and  measuring  equipment 
(wavemeters  and  standing  wave 
lines). 

:  In  chapter  II  the  basic  theory  of 

i  velocity  modulation  is  covered,  with 
‘  a  detailed  analysis  of  electron  flow 
in  space  (within  the  klystron)  and 
i  absorption  of  energy  by  a  single 
finite  gap  (small  signals).  In  chap¬ 
ter  II,  this  basic  theory  is  expanded 
to  include  klystron  operation  using 
a  double-gap  system. 

Chapter  IV  deals  with  the  fields 
in  cavity  magnetrons,  with  particu¬ 
lar  emphasis  on  mode  selection  in 
these  magnetrons.  Chapter  V  deals 
with  the  basic  Maxwell  equations  as 
they  are  applied  to  waveguides. 
Chapter  VI  provides  some  useful 
methods  of  solving  the  field  equa¬ 
tions  in  waveguides  containing 
.slotted  gap  elements.  These  meth¬ 
ods  are  then  used  to  analyze  fields 
I  in  resonators  and  corrugated  wave- 
I  guides. 

Chapter  V  and  VI  continue  the 
1  analysis  of  fields  in  waveguides, 
covering  the  effect  of  coupling  ele- 
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MACHINERY 


TV  Scaling  Machine 


EISIER'S  Electronic  Ec|uip- 
menl  it  •ipeciolly  De¬ 
signed  and  Built  to  your 
exact  requirements. 


IISUITtANtrOIMIIS 
STANDAIO  •  SKCIAI 


EISLER  ENGINEERING  CO.jnc. 

751  So  13th  St.  Newark  3,  N  J. 


iMi] 

El 

M 

^E 

m 

ATTi 


Wide-range,  laboratory-type 
machines  available  for  wind¬ 
ing  samples  and  small  produc¬ 
tion  runs  of  toroid  coils.  Pro¬ 
duction  machines  built  to  meet 
specific  requirements. 

MICO  INSTRUMENT  CO. 

76E  Trowbridge  St.,  Cambridge,  Mass. 


RESSED 


SMALL  METAL  STAMPINGS 

In  Accordance  With  Your  Prints 

Extensive  modern  plant,  complete  equipment, 
engineering  and  toolmaking  skill  for  produc¬ 
ing  your  stamped  metal  parts  accurately,  eco¬ 
nomically,  promptly.  Moderate  die  charges. 
Facilities  for  large  volume  production.  We 
welcome  stamping  problems. 

TERMINALS  for  ELECTRIC  WIRES 

Specialists  in  the  terminal  field,  we  have 
dies  to  produce  over  400  different  kinds  of 
separate  terminals.  Every  modern  facility  to 
meet  your  standard  or  special  requirements. 


iMTTONMacGUYER  COMPANYl 

Edgewoed  Station  Providence  5, R.l. 


THE  NEW 


I  OSCILLOGRAPH 


long  tho  world's  most  popular 
oscillograph,  tho  Typo  $-14 
hos  boon  rodosignod  ond  im« 
proved  to  moot  exacting  do* 
monds  of  modern  rosoorch.  The 
NEW  Typo  S-14C  'Economy' 
Oscillograph  is  the  simplest  to 
operate  and  maintain,  and  the 
most  versatile  in  application.  No 
research  or  testing  loborotory 
is  complete  without  it. 

#  Wide  ronge  of  galvanometer 
types  and  charocteristics.  Noturol 
frequencies  to  10,000  cps;  sensi¬ 
tivities  to  50,000  mm  per  mo; 
single  and  polyphose  wotts. 

#  Precision  optical  system  for  very 
high  writing  speeds  ond  high- 
qwolity  records. 

^  ContinuouS'drive  mogosine  for 
records  to  100  or  200  feet  long. 

0  Wide  ronge  of  record  speeds. 
Any  of  9  speeds  ovoilable  by 
shifting  single  externol  belt. 
Standard  speeds:  40,  20,  10,  4, 
2,  1,  0.4,  0.2  and  0.1  in. /sec. 


’  records.  9  Internol  motor  ond  geor  reducer 

jouS'drive  mogosine  for  shock  mounted  and  vibrotionless. 
s  to  100  or  200  feet  long.  9  Light-socket  operotion. 
ronge  of  record  speeds.  9  Doylight  looding  and  unloading, 

f  9  speeds  ovoilable  by  9  Automatic  tronsiend  recording 

B  single  externol  belt.  ottachments. 

ird  speeds:  40,  20,  10,  4,  9  Complete  list  of  occesseries  for 

L4,  0.2  and  0.1  in. /sec.  extreme  versotility. 

FOR  FURTHER  INFORMATION  WRITE  FOR  BULLETIN  201 -G 


I 
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NEW  BOOKS 


EDISON 

Develops 
NEW  Relay 
Timing 

^  Adjustment 


merits  (or  antennas)  and  discontin¬ 
uities.  This  text  contains  a  larjre 
number  of  references,  so  that  the 
reader  can  readily  study  any  partic¬ 
ular  subject  in  greater  detail  by 
going  back  to  the  source  material. 
—Joseph  Racker,  New  York,  N.  1'. 


Quartz  Vibrators 


By  P.  Vic^i'REi'x  AND  C.  F.  Booth, 
//is  Majesty'x  Siatiovery  Office,  Lon¬ 
don,  England,  1950,  371  pages,  $i).75. 


The  Piezoelectric  effect  was 
known  for  approximately  40  years 
before  the  cry.stal  unit  became  a 
useful  item.  It  then  remained  a 
product  of  craftsmanship  with  lim¬ 
ited  u.se  until  about  1938,  when 
demands  for  large  quantities  for 
the  Services  developed  considerable 
activity  in  this  field.  As  a  result, 
the  past  few  years  have  seen  rapid 
advancements  in  the  science  of 
piezoelectricity  and  its  applications. 
With  respect  to  quartz,  emphasis 
has  been  given  to  a  study  of  the 
modes  of  motion  in  plates,  evalua¬ 
tion  of  the  elastic  and  piezoelectric 
constants,  standardization,  higher 
precision,  the  growing  of  synthetic 
quartz,  the  study  of  aging,  and  ef¬ 
forts  to  render  manufacturing 
techniques  well-definable  processes. 
Widespread  efforts  on  all  of  these 
phases  have  created  a  keen  interest 
and  the  desire  for  dissemination  of 
views.  Consequently,  a  book  on 
(piartz  vibrators  by  men  with  as 
wide  a  background  and  experience 
as  the  authors  should  lie  well  re¬ 
ceived  at  this  time. 

Vigoureux’s  previous  book  was 
one  of  the  earliest  in  this  field  and 
was  used  as  a  guide  and  reference 
in  this  country  in  the  early  stages 
of  crystal  unit  development.  Most 
of  the  material  in  the  earlier  book 
has  been  included  but  has  been  al¬ 
most  completely  rewritten.  Par¬ 
ticularly,  the  notation  has  been 
modified  to  be  more  in  accordance 
with  general  usage. 

Mr.  Booth’s  experience  in  the 
radio  laboratories  of  the  General 
Post  Office  and  his  past  contact 
with  the  quartz  processing  industry 
of  the  United  Kingdom  has  given 
him  a  broad  experience  in  the 
manufacture  and  application  of 
crystal  units.  He  has  also  been  ac- 


W*  Another  triumph  of  EDISON 
ingenuity!  Like  most  other 

Delay  Relay  is  hermetically  sealed  in  glass.  One  phase  of  the  manu¬ 
facture  which  concerned  Edison  engineers  was  a  minute  variance  in 
calibration  which  sometimes  occurred  between  the  final  timing  setting 
and  the  hermetic  sealing  operation. 


'—■—The  solution  to  this  problem  was  found  in  the  patented  design 
of  the  adjusting  screw  featured  in  the  illustration  above  which  permits 
final  calibration  adjustments  to  be  made  after  scaling  and  guarantees 
pinpoint  accuracy  in  every  production  relay.  All  adjustments  are  factory 
preset;  not  changeable  after  delivery. 


SPECIFICATIONS 


Vibration . 116"  amplitude  at  55  cp$. 

Impact . 50  g. 

Delay  Periods . 5  sec.  to  5  minutes 

(Special  models  to  25  minutes;  without  temperature  compensation). 
-60  to  -f  85®  C. 

choice  of  3  or  6  amperes  to  450  V.  ac/dc. 


Contact  load. 


Ask  for  free  copy  of  Bullefirt  B-3007, 


(111011106  UCcl660lt« 

INCORPORATED 

West  Orange  •  New  Jersey 


VISIT  US  AT  BOOTH  607  •  PACIFIC  ELECTRONICS  EXHIBIT 
CIVIC  AUDITORIUM  •  SAN  FRANCISCO  •  AUGUST  22-23-24 
SEE  THE  NEW  EDISON  MINIATURE  TIME  DELAY  RELAY 


OTHER  INSTRUMENT  DIVISION  PRODUCTS 

SljUJ  Thermostats  •  Electronic  Temperature  Controls  •  Temperature 
Monitors  *  F.lectrical  Resistance  Bulbs  •  Sensitive  Relays 
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New 


OFFERS 

CONTINUOUS  ACTION 


•r  WAmMAN 


The  new  Oi-Acro  POWKRSHKAR 
has  remarkable  speed  and  ac^racy 
for  the  prtMluction  of  small  parTs. 

1.  CONTINUOUS  SHEARING  ACTION 
no  clutch  to  engage!  Fecnling  spee<l 
determines  shearing  speed. 

2.  VARIABLE  SPEED  —  cycle  quickly 
set  for  each  shearing  operation. 

3.  EASE  OF  OPERATION  —  fatigue  is 
reduce<l.  production  soars. 

4.  "SINGLE  STROKE"  SHEARING  — 
non-repeating  safety  clutch  for  jobs 
not  adaptable  to  continuous  shearing. 


Any  plant  doing  high  speed  precision  shearing  on 
smaller  parts  cannot  alford  to  be  without  the 
DI-ACHO  POWKItSHKAK.  Available  in  12'  and 
24'  shearing  widths,  capacity  IH  gauge  sheet  st(>el. 
Also  standard  model. 

DOES  PRECISION  WORK  ON  ALL  SHEARAIIE  MATERIALS 
MICA  liATHER  ALUMINUM  STAINLESS  STEEL 

PLASTICS  SILVER  SILICON  STEEL  oi»d  Mony 

MMETALS  MAGNESIUM  CHROME  MOLT  OtW  Mot«r»<iU 

FIRRE  COPPER  LEADED  BRASS 

SEND  FOR  40  PAGE  "DIE-LESS  DUPLICATING"CATALOG 

mvinft  full  details  t>n  I)i-.\cro  l*«>w€»nihearM. 
aliMi  |)i-.-\crf>  liendem.  Hrnkra.  Hod  Partere. 

Notchen*.  Holk'ni  ami  Punt'hea.  . 


Kecognition  of  the  unusual  versotilily 
ond  applicofion  of  the  portable  Model 
S-n-A  Industrial  POCKETSCOPE  has 
rocketed  since  its  introduction  to  the 
industry.  Now  Model  S-21-A  Lineor 
Time  Bose,  a  completely  independent 
ond  self  powered  instrument  expands 
the  utility  of  Model  S-11*A  to  o  point 


ROUEIS 


’PUNCHtS 


previously  unrealized.  Although  phys¬ 


ically  constructed  to  mount  directly 


beneath  Model  S-1 1-A,  this  lineor  time 


I 


PRODUCIIMETEPS 

SINCE  1879 


[  Qo4yUti  ZoeA4jiUUu^  J 


For  Greater  Counting  Efficiency 

||n„  »Y" 

PRODUCTIMETER 


for  use  on 
light  applications 


IVl  ACTUAL  SIZE) 


Hi-Speed... Accurate. ..Long  Life. ..Totally  Enclosed 

mounting  conditions  .  .  .  panel  mount¬ 
ing  or  base  mounting.  Hardened  steel 
parts  for  long  life  and  dependability. 


•  This  small  "Y"  Electric  Counter  is 
designed  primarily  for  use  on  light 
applications  .  .  .  built  to  give  accurate 
count  at  high,  low  or  intermediate 
speeds  —  up  to  1000  counts  per  min¬ 
ute.  Counter  gives  maximum  reada¬ 
bility  at  all  angles.  Design  fits  all 


191}  N.  BulTum  S«.  11}  Otang.  SI. 

Milwoukc*  1,  Wii.  Providanc*  3,  R.  I. 

Rtpr«s*nfolfv«s  m  Principal  CiHa$ 
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NEW  BOOKS 


(ccntiniMd) 


ECLIPSE-PIONEER 

Announces  the  New  Line  of 

PYGMY 

SYXCHRO!^ 


Size  of  pygmy 
at  compared 
to  AY-200 
leriet  outline 


Eclipse-Pioneer  has  added  a  tiny  new  member  to  its  great  family 
of  famous  Autosyn*  synchros.  It’s  the  new  AY- 500  series,  a 
precision-built  pygmy  weighing  only  1%  oz.  while  scaling  only 
1.278'  long  and  .937’  in  diameter  (the  same  diameter,  inci¬ 
dentally,  as  a  twenty-five  cent  piece).  Its  accuracy  and  depend¬ 
ability  are  assured,  thanks  to  Eclipse-Pioneer’s  17  years  of 
experience  and  leadership  in  the  development  of  high  precision 
synchros  for  aircraft,  marine  and  industrial  applications.  For 
more  detailed  information  on  the  AY-500  and  other  E-PAutosyns, 
such  as  the  remarkably  accurate  AY- 200  series  (guaranteed 
accuracy  to  within  15  minutes  on  all  production  units),  please 
write  direct  to  Eclipse-Pioneer,  Teterboro,  N.  J. 

*ic6.  r«Aoc  M«tK  lenoix  aviation  corporation  look  for  the  PIONEER  mari  of  owalitt 

tEO.  U.S.  PAT.  OFF. 


Typical  Performance  Characteristics 


1 

On*  AY-201-3  Driving  | 

On*  AY-500-3  Driving 

I 

On*  AY.500-3 
Control  Trontformor 

Two  AY-500.3 
Control  Tronsformor 

On*  AY-500-3  ^ 

Control  Trontform*r 

INPUT 

Voltage 

26  volts,  single  phase 

26-volts,  single  phase 

26-volts,  single-phase 

Frequency 

400  cycles 

400  cycles 

400  cycles 

Current 

88  milliamperes 

110  milliamperes 

55  milliamperes 

Power 

0.8  watts 

1.2  watts 

0.9  watts 

Impedance 

105-t-j280  ohms 

100-|-i220  ohms 

290-t-j370  ohms 

OUTPUT 

Voltage  Max. 

(rotor  output) 

17.9  volts 

16.2  volts 

14.1  volts 

Voltage  at  null 

40  millivolts 

40  millivolts 

40  millivolts 

Sensitivity 

310  millivolts  degree 

280  millivolts  degree 

245  millivolts  degree 

Voltage  phase  shift 

23  degrees 

26  degrees 

44  degrees 

System  accuracy 
(max.  possible 
spread) 

0.6  degrees 

0.6  degrees 

0.75  degrees 

Otlwr  E-f  prtcisiM  compwwirts  for  torvo  mockaoitiii  ood  compotiog  ogoipmool: 
Sorvo  motors  and  syslomt  o  roto  gonoralors  o  gyros  o  stabili- 
xotion  oquipmont  o  turblno  power  supplies  e  remote  indicating- 
transmitting  systems  and  special  purpose  electron  tubes. 

for  detailed  irdormation,  write  to  Dept.  C 

ECLIPSE-PIONEER  DIVISION  of 

TETERBORO,  NEW  JERSEY 
Expert  SoIm:  ■•ndls  Infovnotionol  Divitlorip  73  Flflh  N«w  York  11,  N.  Y. 


tive  in  the  exchange  of  knowledge 
with  this  and  other  countries. 

The  principle  purpose  of  this 
book  is  contained  in  the  authors’ 
statement,  as  follows:  “It  is  hoped 
that  the  reader  interested  in  the 
subject  will  gain  a  usable  knowl¬ 
edge  both  of  the  theoretical  aspects 
of  piezoelectricity  and  of  its  practi¬ 
cal  applications  in  the  production 
of  crystal  units,  commencing  with 
raw  crystal  and  finishing  with  the 
performance  of  the  equipment  in 
which  they  function  as  component 
elements.” 

As  the  title  implies,  the  material 
is  limited  solely  to  quartz.  In  this 
respect  the  book  does  not  cover  the 
field  of  piezoelectricity  or  crystal¬ 
lography.  However,  the  treatment 
of  quartz  is  fairly  complete  with  re¬ 
spect  to  crystal  structure,  piezo¬ 
electric  effects  and  the  electrical, 
mechanical  and  optical  properties. 
X-ray  effects  and  the  effect  erf  heat 
on  physical  properties  are  compre¬ 
hensively  covered.  In  the  chapter 
on  Piezoelectrical  Phenomena  in 
Quartz,  a  comparison  is  made  be¬ 
tween  the  elastic  constants  and 
moduli  as  given  by  three  well- 
known  exponents,  Messrs.  Cady, 
Mason  and  Voigt.  An  appendix 
covers  the  theoretical  treatment  of 
the  natural  frequency  and  coupling 
factor  as  determined  by  computing 
the  stored  energy.  A  full  chapter  is 
devoted  to  the  theory  of  the  quartz 
resonator  as  analyzed  by  use  of  the 
circle  diagram,  which  has  proved  to 
be  a  very  useful  and  convenient 
method. 

While  the  theoretical  aspects  of 
quartz  crystals  are  covered  suffi¬ 
ciently  to  give  the  reader  a  well- 
rounded  insight,  by  far  the  major 
contents  cover  their  production  and 
application.  The  treatment  of  pro¬ 
duction  begins  with  the  occurrence 
and  examination  of  quartz  crystals 
and  covers  in  detail  all  processes, 
including  the  testing  of  the  com¬ 
pleted  unit.  Some  consideration  is 
given  to  the  design  of  a  production 
plant.  This  section  is  greatly  en¬ 
hanced  by  the  generous  use  of  good 
photographs.  The  reader  is  warned 
by  the  authors  that  not  all  manu¬ 
facturers  use  the  same  processing 
methods,  but  the  ones  shown  have 
been  used  in  mass  production  and 
are  therefore  considered  reliable. 

The  various  applications  covered 
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100  Metropolitan  Ave. 
Brooklyn  11,  N.  Y. 


I  Wizardry  in 
%  WIRE  FORMS 


Small  diameter  wire  formed 
in  dny  shape  yow  need  ! 


EASTERN  AIR  DEVICES 


SPECIALISTS  IN 

ELECTRONIC  GEARS 


IMMEDIATE  CAPACITY 
FOR  DEFENSE 
SUB-CONTRACTS 


STRAIGHTENING  A  CUHING 

Perfect  etraight  lengths  to  12  ft. 
•OOIS  to  .123  diameter 

WIRE  FORMS 

.0013  to  .080  diameter 

SMALL  METAL  STAMPINGS 

.0023  to  .033  thicknes* 

.062  to  3  inches  wide 


Sptialitinf  In  production  of  Ports 
fw  Hoctronk  and  Cathode  toy  Tubos 

U  rit^  for  lUuurQtoil  Fot^^r 
SrftJ  Biutpfintt  or  Samplrt  for 


717  High  Sfr— t  Nowork  2,  N.  J. 
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with 

B302H1(  - 

PERFORMANCE 

that  far 

For  aircraft  or  other  confined  area  installa¬ 
tions  where  weight  and  size  are  critical.  Large 
cooling  capacity  —  precision  balanced  for 
smooth  operation  at  the  higher  frequencies. 

SPECIFICATIONS 

EXCEEDS 

its 

SIZE  (WEIGHT 

1 15  volts  AC  variable  frequency  •  320 — 1000 
cycles  •  1.4  amps.  •  1.5  mfd.  •  40  CFM 
minimum  at  O”  static  pressure  •  overall  dim. 
4H"  X  4-13/64"  •  weight  25  oz.  •  Fungus 
proof  •  Silicon  impregnated. 

Other  models  available  for  greater  air  de¬ 
livery.  60  cycle,  400  cycle  variable  frequency. 

MR.  ALF  GOODMAN.  In 
chart*  *f  canitmctlon. 
SOUTH  AFRICAN 
BROADCASTING  CORP. 
Ltd. 


JENNINGS  TYPE  M 
VACUUM  FIXED  HIGH 
VOLTAGE  CAPACITOn 


I  I 


Er.KMKNT  VIIl-SHir  RADAR  TFXTH- 
NIQTES  (Supplement  to  RADIO  OPER¬ 
ATOR’S  LICENSE  Q&A  MANUAIy— 2nd 
E<lition).  Hy  Milton  Kaufman.  JoHn  F. 

I  Rider  Publisher.  Inc.,  New  York,  1951,  32 
paKes.  $0.78.  Answers  to  69  FCC  Study 
Ouide  <iuestions  sui^i^ested  as  preparation 
for  radiotelegraph  operxitors  desirinj?  to 
qualify  by  examination  for  ship  rxidar  en- 
dorbement  to  their  prese.it  licen.ses. 


RAPID  TV  TROrRLE  SHOOTING 
ME3THOD.  H.  G.  Oisin.  author  and  pub¬ 
lisher,  200  Clinton  St.,  Hrooklyn  2,  N,  Y., 
1951,  23  pajfes,  $1.0(».  Step-by-step  elassi- 
tication  of  symptoms,  eai.ses  and  ehecks 
to  be  made  for  isrd.iti.ig  troulde  rapidly  in 
television  receivers. 


TELHIV’ISIQN  ANTENNAS.  Donald  A. 
Nelson.  Howard  W.  Sams  &  C<)..  Indian¬ 
apolis,  1951.  Second  Edition,  223  papes, 
$2.00.  Expanded  and  revised  to  cover 
recent  antenna  developments  and  to  place 
emphasis  on  the  choice  of  the  best  and 
most  economical  type  of  antenna  installa¬ 
tion  for  a  Riven  pM-xition.  Includes  chapter 
on  suppression  of  interference,  avoidinR 
or  minimizinR  phosts.  ami  solvlnp  other 
Common  antenna  installation  problems. 


FINDAMENTALS  OF  ELECTRICAL 
ENGINEERING.  Fred  H.  I’umphrey, 
Univ.  of  Florida.  Prentice-Hall,  Inc.,  New 
York,  1951,  (568  papes.  $7.65.  For  flrst- 
year  electrical  enpineerlnp  students 
specializinp  in  some  field  other  thaii  elec¬ 
tronics.  Of  the  28  chapters,  8  deal  with 
electronic  topics:  Electron  Tubes;  Recti¬ 
fiers;  Amplifiers  and  Oscillators;  Electron 
Tubes  as  Switches;  Electronic  Instru¬ 
ments  ;  Other  Types  of  Electron  Tubes ; 
Heatinp.  WeUlinp  and  Electrochemical 
Proc«  sses ;  Electrical  Communication. 


BIHLKMJHAPHY  ON  INDPSTRIAL  RA- 
DIOLtHiY.  194S-50.  Ry  H.  R.  Isenburper. 
St.  John  X-Riiy  Laboratory,  Catifon, 
N.  J.,  $2.00. 


\nmher  lu  o  of  j;  notes 

Another  Capacitor 
Problem  Solved — 

lenningi  Vacuum  Capacitoii  have  proTen 
their  rugqed  ttrenqih  and  in-built  quality 
by  qivinq  years  oi  trouble-free  serrice 
under  the  most  difficult  conditions  in  many 
parts  oi  the  world. 

We  picture  here  a  leiminqs  Capacitor  in¬ 
stallation  for  the  antenna  coupUnq  and 
"rejector"  (trap  circuit)  for  the  South  Al- 
rican  Broadcastinq  Corp^  Ltd.,  located  a 
few  miles  from  lohannesburq.  South  Africa. 

These  Jenninqs  units  have  helped  qreally 


NEW  BOOKS  , continued) 

include  ultrasonics,  frequency  con¬ 
trol  of  radio  transmitters,  crystal 
filters,  frequency  standards  and 
miscellaneous  uses  such  as  pressure 
KaRes  and  accelerometers.  The  de-^ 
scription  of  the  Post  Office  fre¬ 
quency  standard,  its  relation  with 
the  Royal  Observatory  and  its  com¬ 
parison  with  frequency  standards 
of  other  countries  should  find  wide 
general  interest. 

The  aging  phenomena  of  quartz 
elements  is  given  a  separate  chap¬ 
ter  and  temperature  control  of 
crystal  units  is  generously  treated. 

This  book  is  as  up-to-date  and 
complete  as  can  perhaps  be  ex¬ 
pected  in  view  of  the  rapid  current 
progress  in  this  field.  It  most  cer¬ 
tainly  meets  the  authors’  intent  in 
every  respect,  and  an  extensive 
bibliography  makes  it  a  convenient 
reference  on  the  subject. — I.  E. 
Fair,  Bell  Telephone  Laboratories, 
Murray  Hill,  N.  J. 


THUMBNAIL  REVIEWS 

l-ROrEKDIXt'..S  OF  THE  NATIO.N.VL 
KI.EOTRO.VICS  CO.VFERRNCE. 

V'ol.  VI.  National  Electronics  Conference, 
Inc..  852  E.  83rd  St..  Chlrapo  19,  Ill..  564 
papes.  $.5.00.  Official  record  of  the  1950 
Conference  held  in  Chicapo,  containinp  all 
of  the  papers,  or  dipests  thereof,  that  were 
presented.  Volumes  2,  3.  4  and  5  are  also 
available  at  $5.00  each. 


Jennings  Vacuum  Capacitors  are  avoilable 
in  any  capocity  from  1  mmid.  to  2000 
mmids.  in  either  variable  or  fixed  form. 
They  carry  high  current  and  voltoge  ond 
yet  reduce  the  space  reguirements  to  o 
minimum. 


Write  us  for  information  regarding  your 
own  Copocitor  or  electronic  problem.  Lit- 
eroture  ovailable. 


to  reduce  the  cost  of  maintenance  under 
extreme  climatic  conditions  throughout  this 
large  orea. 


RADIOS 

VACUUM  ELECTRONIC  COMPONENTS 


THE  SOUTH  AFRICAN  BROADCASTING  CORF.,  LTD 
Mointeins  trouble  free  service  under  extreme  climotic  cendi 
tions  throughout  this  torge  oreo  by  use  of 


JENNINGS  VACUUM  CAPACITORS 


fENNINGS  RADIO  MANUFACTURING  CO.  •  970  McLAUGHLIN  AYE.*  P  0  BOX  1278  •  SAN  lOSE  12.  CAL. 
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STATHAM 

DYNAMICALLY 

BALANCED 

TRANSDUCER 

MODIL  P69 


Th«  Mod«l  P69  »rM»yr«  trmn«dMC«r  U  dMifnyd 
for  lonf  lifo  and  oxeollMt  aorlomianco  yndor  c«n> 
ditions  of  vibration  and  accolaratlon  luch  at  art 
•ficountofod  in  flight  taat  and  luldod  mittila  at* 
plicationt.  Thlt  djmamicaiiir  talanead.  torntti^- 
tMra  comtontatod  trantdncar  It  oWorad  ttr  tho 
maaturomont  of  gate,  diflorontial.  tr  abtoluto  t^* 
turo.  Tho  full  bridio  of  tho  trantducor  will 
ot«<ato  tuccottfully  with  a  wido  varioty  of  con* 
trollint,  Indlcatlnt.  rocordini  and  toloinotorint 
circultt. 

Ptfose  Request  Bu/tetin  No.  3.3 

W’f  iDfito  corTt^pciDdenoo  with 

Sour  t'nguiet'rint  ttaff  whrn  yuu  are 
('ontltWrink  mstrutuentatloo  for 
TT  tbr  iii»*a»urMii«*nt  of  acorleratlon. 

mBm  pteshure.  fore*  or  dlKplacfin«>ot. 

itll.liw.lim  SCIEHTIfIC 
i  INSTRUMENTS 


12401  WEST  OLYMPIC  BLVD. 
LOS  ANGELES  64,  CALIFORNIA 
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Standard  Electric  Time  Ca, 

97  Logan  Stroot  dffll^FllMiTil  Springfiold,  Moss. 
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These  irons  feature  better  balance 
for  reduced  operator  fatiKue.  Effi¬ 
ciency  It  stepped  up,  and  quality 
of  work  It  improved.  The  ideal 
iron  for  inaccessible  and  intricate 
jobs. 


Tho  clutch  coil  con  be  connected  directly  in  the  plate  circuit  of 
electronic  tubes.  For  this  use  the  coil  has  a  resistance  of  2000  ohms 
and  requires  50  to  60  milliomperes.  When  ordering  for  this  purpose, 
always  specify  120V  DC  clutch  coil.  Write  for  Bulletin  153.  , 


WINCHESTER  ELECTRONICS,  INCORPORATED 


AigA  votiage  •  Aeawy  duty  •  prasaara  tight 


CIRCUIT  CONNECTORS 


SEMtMES  200  to  900 

(Mauntad  in  Standard  “A-N"  Shalls) 

Tha  High  Voit«ga  ICanlarl  canlacts  ora  saporota^ 
by  daap  borriars  in  tha  moldad  malomina  intartt 
for  rasistonca  fo  high  voltoga  braokdown.  Thasa 
confocts  con  ba  ramovad  for  toldaring  cobla 
wtras  ond  raplocad  in  tha  Bald.  Othar  contocts 
ora  for  lowar  voltoga.  All  contocts  ora  pracition 
mochinad  brost  or  phosphor  bronia  gold  plotad 
ovar  silvar  ond  prastura  tight  saolad  in  tha  insari 
with  individuol  naoprana  saol  rings. 

Tha  MONOBLOC*  insarts  of  moldad  malomina 
ora  mountad  ond  saolad  with  naoprana  saol 
rings  in  stondord  A*N  shalls  in  tha  sitas  os 
indicotad. 

Writ*  or  tefophono  our  fngineonng  Ooportmont  for 
oddttional  details. 


Haovy  Dufy  Connactars  ora  ovoilobla 
in  voriaos  sisas:- 


THtSiS/Tf 


jdinchester  i^Jectronics 

INCORPORATED 

GLENBROOK,  CONNECTICUT,  U.S.A. 


Standard 


World- wide  recognition  for 
this  outstanding  line  of 

TIMERS 

eieciiic  sQiQBiinK  iruns- 

BiM 

Li 

AN  ECONOfAICAL  INVESTMENT  IN 
LONG-LIFE  PERFORMANCE  AND 
EXTREME  ACCURACY.  RUGGED,  FOR 
HEAVY-DUTY  SERVICE:  FLEXIBLE  IN 

-  specified  by  the  big  names 
for  the  TOUGH  jobs! 

WESTERN  ELECTRIC,  BENOIX, 
MINNEAPOLIS  HONEYWELL 
RADIO  CORP.  OF  AMERICA, 
STROMBERG  CARLSON,  SPERRY,  ,< 
WESTINGHOUSE,  EMERSON,  j 
KAISER,  ate.  I 

Iriut  01  SOEW  TIPS  «  !•  700  Win>  I 
«  V,"  It  1%"  Tip  Oio.  L 

flaMaw  tba  laodare  and  yaw'll  S 
1/ T  spacify  HEXACONI  Thay'll  affl- 
I  /  ciantiy  solva  your  soldaring 
W  prabtams.  Writa  for  iitarotura. 

Here’s  Hie  famous  HATCHET 


APPLICATION. 


Model 

Scole 

Divisions 

Totalizes 

- ^ 

Accurocy 

S-100 

1  5  sec 

6000  sec 

i.1  sec 

S-60 

1  5  sec 

60  min. 

i  .1  sec 

SM-60 

1  100  min 

60  min. 

it.002  min. 

S-10 

1  10  sec 

1 000  sec. 

±  02  sec 

S-6 

1  1000  min 

10  min. 

0002  min. 

S-1 

1  100  sec. 

60  sec 

±01  sec. 

MST 

1  1000  sec. 

360  sec. 

j  001  sec 

MST-500 

L _ 

1  1 000  sec 

30  sec 

.002  sec. 
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FOR  IFFICIENT  MAINTENANCE 

SPECIFY  REMLER  TILT-UP 

EQUIPMENT  SLIDES 

Remler  slide  rails  for  rack  or  cabinet 
mounting  permit  complete  withdrawal 
or  inspection  of  top  and  bottom  of  ap¬ 
paratus  chassis.  Positive  .  .  .  self-lock¬ 
ing.  Full  roller  type  .  .  .  handles  equip¬ 
ment  up  to  50  lbs.  Stainless  steel  for 


I  Try  Remler  for 
I  Service -Tested 
B  •’Hard-to-Ger 
H  Components 

;•  •'-.r.  wrh. 

•n. 


military  applications;  cadmium  plated 
cold  rolled  steel  or  bonderized  cold  rolled 
steel.  Nickel  plated  brass  rollers;  roller 
studs  in  stainless  or  copper  flashed  cold 
rolled  steel. 


Ramlar  Company  Ltd.  3K>I  tryont  St.  Son  Froncltte  10,  Calif. 


S^nce  /  9/ f 


PIONEERS  IN  ELECTRONICS  AND  PLASTICS 


NOTHELFER 

WINDING  LABORATORIES 

9  ALBERMARLE  AVE.  TRENTON  3,  N.  J 


BACKTALK 

(continuod  from  page  152) 

maximum  efficiency  can  be  achieved. 

The  field  engineer  assigned  to 
such  a  program  will  find  himself 
confronted  with  many  problems 
which  are  nontechnical,  and  which 
will  arise  generally  from  the  rela¬ 
tionship  of  the  engineer  with  the 
people  with  whom  he  works. 
Roughly,  the  relationships  may  be 
divided  into  three  classes: 

(1)  Relationship  with  military 

(2)  Relationship  with  co-work¬ 
ers 

(3)  Relationship  with  employer 
Relationship  WTtfc  Military 

In  dealing  with  officers  of  the 
military,  problems  not  normally  en¬ 
countered  in  civilian  practice  may 
arise.  Because  of  the  complexity  of 
military  organizations,  armies  gen¬ 
erally  operate  with  firmly  fixed 
lines  of  organization  known  as 
“chains  of  command.”  Fields  of 
responsibility  are  assigned  to  each 
person  within  the  military  struc¬ 
ture.  The  engineer  will  be  assigned 
a  field  of  responsibility  within  the 
military  organization.  Usually,  an 
officer  will  be  designated  whose  re¬ 
sponsibility  will  include  the  activi¬ 
ties  of  the  engineer.  The  military 
field  engineer  may  find  that  the 
officer  directly  in  charge  of  coordi¬ 
nating  his  activities  has  a  technical 
background  and  will  understand  the 
i  complexities  of  field  problems.  In 
other  cases,  the  coordinating  officer 
will  be  purely  an  administrator.  In 
!  this  event,  the  field  engineer  is 
faced  with  the  necessity  of  present¬ 
ing  problems  in  a  clear-cut,  non- 
.  technical  method  so  that  they  will 
be  fully  understood. 

Often,  more  than  one  officer  will 
be  concerned  with  the  activities  of 
a  field  engineer.  For  this  and  other 
reasons,  clear,  concise  reports 
should  be  rendered  as  frequently  as 
conditions  warrant,  as  new  field 
problems  arise,  or  as  existing  prob¬ 
lems  are  solved.  Copies  of  these 
reports  (consistent  with  security 
regulations)  will  serve  as  a  valu¬ 
able  aid  to  the  employer  of  the 
engineer  in  providing  an  insight 
into  the  problems  existing  at  the 
field  level. 

Relationship  With  Coworkors 

I  In  some  cases,  the  personnel  with 
I  whom  the  field  engineer  works  will 


INCREASED  ACCURACY 


712  S.E.  Hawthorn*  Bird.  Portland  14. 0r«. 


oil  ID'S  FINEST 
AUDIO  AMPLIFIER 


MtINTOSH  fngintering  Igboraforits,  Inc. 
330  Wot«r  Street,  Binghamton,  N.  Y. 


•  SWIEFS  .01  sec  cm  to  .1  nsec  cm 
At€oraty  5%  or  greofer. 


•  FULLY  REGULATED  POWER 
SUPPLY. 


•  MEW  SQUARE  WAVE  (M  ^ 

VOLTAGE  CAUBRATOR  ^  " 

3%  Foil  Scalo  Accuracy.  ^ 

TBCnONIX  TYH  Sit  AD  OSCIUOSCOH 
Prk«  $945.00  •.  k  Focfory 

IncrtasAd  accuracy  in  twtap  time  calibration  is  made  possiblySy  Ibe  ^sO  of 
dual  Sweep  Multiplier  dials^  Uw  2  megohm  yaeiable  cvpon  r^fisR>f]lpffl§Pff 
bgeOkrgp/acecM/ J  a 


On  air  lines  all  over  the  world, 
thousands  of  Acme's  Radio  Range 
Filters  have  given  faithful  service 
for  years.  Like  most  Acme  designed 
filters,  they  are  light,  compact, 
hermetically  sealed.  They  carry 
CAA  type  certificate  No.  1120. 
Write  for  catalog  sheet. 


iriotions.  * 


le  inherent  accuracy 


regardleu  of  9vere  line  vi 


Wriro  for  tyrflwr  m/ermaHom  cm  ihm  Type  511  AD 
Qcd  ether  TektreetM  ietiremeetu 


300  No.  loko  Avo.,  Rotodono  4,  Colif. 
formorlir  Acmo  Motof  Oto,  Inc. 

Wm  rdtHS*  Dttoi  Ums  •  HUpttBc  Amflifttri  •  SRKtal  TrMt- 
fmMri  I  ChBkM  •  TirttM.  Viimul  i  $4lttiBi4  WfMi  IniiKtirt 


WIRE  FORMING 
SPECIALISTS 


Precision  Parts  to  meet  your 
Production  and  Engineering  needs. 
From  .002"  dia.  to  .  1 25"  tiia.  Radio 
tube  parts— Stampings —  Drawings 
Modern  facilities,  high-production 
equipment. 

Metal  Crystal  Holder  Parts 
Send  sketch  or  print  for  quotation. 

PIX  MANUFACTURING  CO.,  Inc. 
24  Bedford  St.,  Newark  3,  N.  J. 


Littli  thoutht-of  facts  about  capacitors 

ThG  thorl  tim*  brGOkdewB  Tolto^G  ol  o  woO-aodg  D.C. 
capacitor  Ic  oot  lose  than  5  lo  9  ttaoc  tho  acluol  working 
▼oltaqo  ot  20* — 

E  =  5  X  o  alB 

E  =  Breakdown  Yollaqo 

o  =  Eotod  dx.  working  oeltaga 

niDUBTBlAL  CAPACITOBS  aro  onoarrlnglT  hold  to  ihit 
loraulo. 

Dociqnod  lor  maxtama  caloly  and  tko  caalloil  poMiblo 
▼oluao.  nfDUSTBIAL  CAPACITOBS  or*  tho  aoot  widolr 
otod  copociar  in  induitrlol  appUcatioiu. 

WBITK  TODAY  FOB  DCTAIISD  CATALOG 


^  HIGHEST  EFFICIENCY  — 

ever  65%;  LESS  THAN 
f.  1%  DISTORTION  AT 

^  PEAK  ROWER;  DYNAMIC 

RANGE:  OVER  70  db; 
FREQUENCY  RESRONSE: 
20-20,000  cps. 

20  WATT  (peoh  40) 

20W-2  •  •  $)49.50 

CATALOG  Dept.  B-1 
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20,000  OHMS  per  VOLT 

MULTITESTER 

MODEL  105 

Another  OAK  RIDGE 
PORTABLE  PRECISION  TESTER 

The  Ook  Ridge  Multitester  is  designed  to 
double  your  bench  space — engineered  to 
give  20°a  greater  occurocy  than  any  other 
popular  priced  Multitester. 

Ranges: 

DC  and  AC  Volts;  0-2  S-1O-S0-250-1OOO-SOOO 

Output  0-2  S-l0-50-250-t000 

DC  Milliamps;  10-100-500 

DC  Microomps;  100 

Decibels;  — 12  to  -  55  in  5  ronges 

Ohms;  0-2000,  0-200,000,  0-20  meg 

Oak  Ridge  are  creators  of  the  world 
famous  miniature  precision  test  instrument 
line: 

•  Synchro  Sweep  Generators 

•  Signal  Generators 

•  Kilovoltmeters 

9  Substitution  Testers 
^  Cathode  Ray  Tube  Testers 

•  Dynamic  Tube  Testers 

•  Multitesters 

Available  at  your  local  <//5trrbutor 
Of  write  direct. 


tn*  American  military  people.  In 
other  locations  it  may  be  foreign 
personnel  with  whom  the  field  engi¬ 
neer  will  have  everyday  contact. 

In  either  event,  there  will  exist  a 
certain  unfamiliarity  which  must  be 
bridged  before  the  engineer  is  “ac¬ 
cepted.”  The  field  engineer  is  a 
guest  of  the  military  unit  or  the 
foreign  country  in  which  he  is 
working.  It  is  ea.sy  to  gain  entree 
if  the  ordinary  rules  of  conduct  for 
a  guest  are  followed. 

There  are  several  taboos.  The 
guest  who  criticizes  the  method  by 
which  his  host  prepares  food  is  no 
more  welcome  than  the  field  engi¬ 
neer  who  makes  unfavorable  com¬ 
parisons  between  the  methods  used 
by  the  personnel  with  whom  he 
works,  and  the  method  he  learned 
at  .school  or  the  method  HE  uses. 

Naturally,  situations  will  arise 
where  the  experience  and  knowl¬ 
edge  of  the  field  engineer  will  in¬ 
dicate  that  a  change  in  technique  is 
advisable.  One  measure  of  the  en¬ 
gineer’s  success  is  the  manner  in 
which  such  changes  are  suggested. 
Before  suggesting  a  change,  he 
would  be  wise  to  investigate  fully 
the  existing  situation,  and  ascer¬ 
tain  whether  peculiarities  of  the 
local  scene  or  reijuirements  of  mili¬ 
tary  organization  dictate  different 
methods  from  tho.se  which  would  be 
used  normally. 

The  military  field  engineer 
should  not  expect  preferenti^.l  treat¬ 
ment  by  virtue  of  his  civilian  status. 
Certain  personal  discomforts  will 
be  encountered  which  will  be 
greater  than  those  in  comparable 
civilian  positions.  These  should  be 
accepted  with  good  grace.  Because 
he  is  a  civilian,  less  grumbling  will 
be  tolerated  from  the  engineer  than 
from  a  soldier.  Generally,  the  field 
engineer  is  where  he  is  through 
choice.  The  soldiers  with  whom  he 
is  working  are  there  as  part  of 
their  military  duty. 

Again,  due  to  the  civilian  status 
of  the  engineer,  a  certain  delicacy 
of  position  will  result.  He  will  be 
able  to  advise  only.  While  some 
mention  has  been  made  of  chain  of 
command,  the  field  engineer  will 
I  find  that  although  he  has  been  as¬ 
signed  a  field  of  responsibility 
,  within  his  chain  of  command,  he 
I  has  no  place  directly  in  the  line  of 


BRAZING 

ALLOY 


VACUUM 


NICORO 

Alloy  of  Nickel, 
Copper  and  Gold 
,  our  exclusive 
development 


SUPERIOR  FLOW 


CHARACTERISTICS 


LEAKERS 


STRENGTH 


- MAIL  THIS  COUPON - 


WESTERN 
GOLD  &  PLATINUM 
WORKS 

Smelters  •  Refiners  •  Manufacturers 
589  BRYANT  STREET 
SAN  FRANCISCO  7,  CALIF. 

See  our  display  at  the  7th  Annual  Pacific 
Electronic  Exhibit,  Civic  Auditorium,  San 
Francisco,  Space  ;!tl14,  Aug.  22,  23,  24. 


TCoMl/i 


SYNCROMOUNT 

POTENTIOMETER 


TCahHn 


engineering  CO. 


J^cialists  in  eusfom- 


ilECTRON  TUBE  MACHII^ 


KAHLE  CUSTOM-BUILDS  mo- 
chines  to  moke  the  exoct  tubes 
you  reQuife — from  b>9  20-inch- 
ers  to  tiny  sub-minioture — from 
loborotory  types  to  those  for 
high-speed  production.  Kohle 
puts  eoch  unit  through  exhaus¬ 
tive  triol  runs  in  our  plont  to 
assure  trouble-free  operotion  in 
yours. 

#1384 

SUB-MINIATURE  BUTTON 
STEM  MACHINE 
(12  HEAD) 

Button  '4"  in  diameter  with 
5  long  wires.  Hond  loading 
ond  unlooding.  Dual  motor 
drive.  Avoiloble  for  ony 
stems,  any  number  of  heads 
and  automatic  feeds. 

Consultations  invited 
Send  tor  oar  new  catalog 


Gionnini,  stondard  with  the  leaders,  de¬ 
velops  this  small  ballbeoring  potentio¬ 
meter  with  o  voriety  of  unique  features 
to  meet  the  lotest  computer  requirements. 
Runout  ond  concentricity  within  .001  in. 
Totol  resistonce  up  to  100,000  ohms, 
torque  less  thon  0.2  inch  ounces. 


Production-boosting,  lobor-soving  equip¬ 
ment  tor  complete  monufocture  of  cothode 
toy  tubes,  stondord,  miniotute  ond  sub- 
minioture  radio  tubes,  fluorescent  lumps, 
photocells,  x-toy  tubes,  gloss  products. 


for  detoils  on  this  ondolher  instruments  write; 
C  M  GIANNINI  &  CO.,  INC. 
PASADENA  1.  CAIIFORNIA 


HOBSON  PRECISION  COMPONENTS 


BACK  ISSUES 


to  worfc 

Whatever  you  do  with  this 
magazine  after  you've  clipped 
pertinent  articles  or  advertise¬ 
ments,  please  don't  destroy  it. 

HERE'S  WHTs 

Churches,  Boy  Scouts,  civic 
and  veterans  organizations 
will  welcome  all  the  waste- 
paper  you  have.  They  cem  get 
a  good  price  for  it.  Increase 
their  funds. 

And,  you  can  moke  a  direct 
contribution  to  American  mo¬ 
bilization  by  saving  paper  of 
all  types  —  whether  in  maga¬ 
zine  form  or  not.  Since  the 
Korean  War  began,  there's 
been  a  great  increase  in  the 
demand  for  products  manu¬ 
factured  from  wastepaper. 

Save  it  for  your  favorite  or¬ 
ganization.  Chances  ore  they 
have  scheduled  pick-ups. 


HIGH  VOLTAGE  GRID  CAPS 
Fit  both  .250  in,  4  .360  in.  high  voltogp 


ELECTROSTATIC  PICTURE  TUBE  CONNECTOR 


ELECTROLYTIC  MOUNTING  PLATES  Fit  1  in.  < 

HOBSON  BROS.  «  4049  W.  Fullerton  St. 


CHICAGO  39,  ILL. 


WASHER  SHECIALISTS  fornearly 
hdilf'a<entury.  Dies  in  stock  will 
produce  most  sizes.  Big  runs  made 
With  automatic  presses.  An  econom¬ 
ical.  accurate,  and  highly  reliable 
source  for  washers,  also  all  kinds  of 
metal  stampings.  HAVE  WHITE 
HEAD  S  CATALOG  ON  KILE, 
w  rite  lor  it. 


•IVBLID 

CUP 

D-HOll 

RITAINIR 

LOCK 

SPACIRS 

SPRING  TINSION 
SOUARi  NOLI 
STAR  LOCK 
THRUST 
TONGUI 


1691  W.  LAFAYETTE 


DETROIT  16,  MICH, 
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Units  ^or  immediate  shipment: 

1,000  to  30,000  ohm  range. 

Special  resistance  values  made  to  order. 
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command.  The  duties  of  the  engi¬ 
neer,  almost  without  exception,  will 
be  confined  to  those  of  a  technical 
nature.  Any  attempt  to  command 
on  his  part  will  result  in  a  com¬ 
plete  negation  of  his  position  and 
create  resentment  on  the  part  of  all 
concerned.  Leadership  is  best 
demonstrated  by  example.  It  will 
be  difficult  for  the  trained  engineer 
to  observe  instances  of  inefficient  or 
incorrect  methods  and  yet  refrain 
from  saying,  “This  is  the  method 
which  must  be  used.” 

The  technique  of  diplomatic  sug¬ 
gestion  must  be  employed,  particu¬ 
larly  when  working  with  foreign 
nationals.  Great  care  should  be 
taken  not  to  offend  personal  or  na¬ 
tional  pride.  It  should  be  remem¬ 
bered  that  most  of  the  countries 
which  are  friendly  to  us  and  have 
need  of  our  services  have  suffered 
greatly  during  the  past  war.  Edu¬ 
cation,  manufacturing  techniques, 
all  the  processes  which  contribute 
to  technical  advancement,  have  been 
retarded  under  the  pressure  of  war 
or  occupation.  Therefore,  while 
some  disparity  between  American 
and  foreign  methods  may  exist,  it 
should  never  be  attributed  to  a  lack 
of  ability,  but  rather  to  a  lack  of 
opportunity. 

Relationship  IVith  Employer 

Of  equal  importance  to  the  suc¬ 
cess  of  the  engineer’s  assignment 
is  his  relationship  with  his  em¬ 
ployer.  In  many  cases,  the  em¬ 
ployer  has  been  selected  by  the  mili¬ 
tary  because  the  employer  is  the 
manufacturer  of  military  equip¬ 
ment  and  is,  therefore,  eminently 
qualified  to  provide  trained  engi¬ 
neers  familiar  with  such  equipment. 

A  general  corollary  which  may  be 
drawn  is  that  no  engineer  can  func¬ 
tion  efficiently  without  the  full 
backing  and  assistance  of  the  home 
office.  Correspondence  from  the 
field  engineer  should  be  answered 
promptly  and  correctly  whether  the 
problems  posed  are  technical  or 
personal.  The  term  Field  Engineer 
means  exactly  that — an  engineer 
functioning  in  the  field,  independ¬ 
ent  of  the  laboratory  and  adminis¬ 
trative  facilities  normally  available. 
No  field  engineer  can  function  effi¬ 
ciently  if  he  feels  stranded  and  for¬ 
gotten,  several  thousand  miles  from 


you  tt<  ptnoowtM  o««ocy  bt* 
cow  Bm  rc«lflooc«  wbc  It  ImIicB 
in  ploct.  It  it  procitioo  potilionod 
ood  moulded  lulutrollv  wlBi  tku 
lioutiuf. 

You  fol  purmoNuiiliy  occuratu  td- 
tiuft,  Muoolfc  ocBou  Ofid  low 
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doublu  dwtod  iood  tcruw  luidlng 
diu  movifit  cootoct. 
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wiBi  Bm  boutiug. 


EoBro  rotittooco  cke^  It  oo  iol^ 
oral  port  of  Bio  boutiug- 

»  you  fo<  occuroto  totBug  orid  ro« 
io  Mtibig  duo  to  oriB«bocbiotb  tpriug 
to  cootoct  guide. 

r  you  fol  o  Boo  rotolutfoo  bocouso 
o  of  Bm  43%'  loogBi  of  rotittooco 
wire  io  Bio  tpirol  oiomuot. 

t  you  got  o  rotittooco  output  dkocHy 
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io  ^.1%  of  Bio  totol  rotittooco. 
Every  potooBometor  it  outomoBc- 
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■  OtG  EQUIPMENT  DIVISION 

THE  GEORGE  W.  BORG  CORPORATiOX 

• - -  DILAVAN  •  WISCONSIN 


SPECIFICATIONS 
Sections:  18 

Characteristic  Impedance:  680  ohms 
Delay  per  section:  0.05  microsecond 
Total  Delay:  0.9  microsecond 
Bandwidth:  4.3  megacycles 
Overall  Dimensions:  9%”  x  x  114 
Price:  $12.50  f.o.b.  our  plant 


Available  now.  This  new,  versa¬ 
tile  Type  1477-A  Delay  Line 
permits  delay  intervals  ranging 
from  0.05  microseconds  to  0.9 
microseconds.  Compact  yet  flexi¬ 
ble  design  facilitates  circuit  in¬ 
stallation. 

Other  designs  with  variations  of 
impedance,  bandwidth  and  delay 
are  available.  Inquiries  solicited. 
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Microdiol  it  coiiipot«d  of  two  eoocofi* 
tricolly  «eiinl«d  dials  ,  .  .  on*  lot 
coontinf  iiKromoMi  of  tock  tom  Ofid 
IH«  otkor  lof  coontiof  Iwrot.  TK«  in* 
er«M«otoi  diol  Hot  100  tqooi  divitiont 
and  it  otiochod  rifidly  to  Hit  tKoft  to 
iHort  it  no  bocklatH.  Tkot  iHc  contact 
petition  it  indicated  to  on  indciod 
occurocy  of  1  port  in  1000.  Retotion 
it  continuoot  in  cither  direction.  There 
ore  no  ttopt  on  the  Microdiol  otte  mbly . 


COMPACT...  Microdiol  hot 
O.D.  ot  Mkropol .  .  .  reqeiret  ne 
panel  space. 


CLIAR  RIAOINO  ...  Forced  lott- 
reodinf  Icitt  shewed  only  1/tOth  ot 
many  errors  with  Microdioi  open  win* 
dew  ot  with  next  most  lefible  diol. 
Twm  counter  distinfeishes  between  0 
and  10  twm  reodinft.  ond  occelerotet 
to  ovoid  confusion  on  reodinft  neor 
intefrol  turns.  Precise  reodinft  ore 
mode  from  lorfer  diol  with  moximum 
seporotion  of  froduotiont  otsd  wide 
anfle  visibility. 


CONVINIINT.  .  .  delivered  com¬ 
pletely  ostembled  with  diolt  tyn* 
chronised.  Eotily  mounted  in  o  few 
seconds.  All  diolt  moy  be  locked. 


^  PERFECTION  THROUGH  INSPECTION 
W'-  IN  EVERY  DANO  con. 


ACE  ENGINEERING 
AND  MACHINE  CO.,  INC. 


3644  N.  Lawrence  Street 
Philadelphia  40,  Pa.  REgeni  9-1019 


SUPPRESS  RADIO 
INTERFERENCE! 


MICRODiAL 


y  for  radio  inspection  and 
^  quality  control 

^  for  R-F  calibration 

^  for  susceptibility,  spurious 
radiation  and  other  tests 


/  for  sensitive  medical 
”  instruments 

y/  for  diathermy  apparatus 

y  for  induction  heating 

. . .  and  similar  equipment  that  must 
meet  FCC  interference  regulations. 


■  OIG  IQUIPMINT  DIVISION 

THE  GEORGE  W.  BORG  CORPORATMOX 

DILAVAN  e  WISCONSIN 


Inspection  jnd  testing!  No  Dano  coil  can  be  "shipped  out" 
unless  it  passes  methodical  testing  and  inspection  in  all  vital 
stages  of  production  operations.  That's  why  you  can  always 
be  sure  of  perfect  performance  in  every  Dano  coil. 


•  Form  Wound 

•  Popof  Soction 

•  Acototo  Bobbin 

•  Bokolito  Bobbin 

•  CoHon  Ifitorwoovo 

•  Colls  for  Hi9b 
Tomporoturo 
Applicotiont 

ALSO, 

TRANSfORMlRS 
MADE  TO  ORDER 


THE  DANO  ELECTRIC  CO. 

MAIN  ST.,  WINSTED,  CONN 


face  screen  rooms  provide  on 
attenuation  os  high  os  100  db.  from 
0.15  to  10,000  me. — ond  even  higher 
with  special  design.  They're  installed 
complete  in  o  few  hours — ore  easy 
to  enlarge  or  move  to  a  new  loca¬ 
tion.  Used  and  appraved  far  taday's 
most  exacting  shielding  jobs.  Write, 
wire  or  'phone  for  details. 


RECOGNIZED  .  .  FOR  SERVICE  TO  THE  INDUSTRY 


A  Complete 
Liee  ef 
Radio  eed 
Toleviiien 

KNOBS 


Ceramic 

Stand-off,  Feed  Thru, 
it  Tie  Terminals 
Army-Navy  Appravid 


•  KNOBS  •  PLASTIC  EMBOSSING  •  TERMINALS 

4739  Mentreso  Ave.  Cbicate  41,  IIL 
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TiMd  67  TERMALINE 
DIRECT-READING  R’F  WATTMETER 


ELECTRONIC  CORP. 

TERMALINE  INSTRUMENTS 


30  me  to  500  me 
(to  1000  me  H  specified) 


50  ohms 


Triple  Range  0-25  watts 
0-100  •* 


0-500 


Type  N  Input  Connector 
{Adaptor  for  PL>259  $uppti9d) 


•  Model  6"*  is  the  same  type  absorption 
instrument  as  the  well-known  AN-ME- 
1 1  L'  four  Model  611)  R-F  Vt'attmeter. 
Specihcal)>  designed  forhxed  station  trans¬ 
mitters  to  500  watts  output,  it  may  be  used 
nice)>  on  low  range  for  mobile  gear.  Pro¬ 
vided  with  an  aluminum  cased,  shock- 
mounted  meter.  Model  67  is  as  simple  to 
use  as  a  DC  voltmeter.  Now  m  general  use 
throughout  the  industry,  tekmaline  VC'att- 
meters  may  be  depended  upon  for  fast, 
accurate  and  repeatable  posser  readings 


NON -RADIATING 

. ..  Accuracy  — 5% 

RUGGED  CONSTRUCTION 
. . .  Size  — 

Wght,—  30  pounds 


1800  EAST  38'>*  ST. 
CLEVELAND  14, 
OHIO 

MTtsf  Coosf: 
NEELY  ENTERPRISES 
HOllTWOOO  4A.  CAl. 


J  CONDENSED  SPECIFICATIONS 

I  ToUl  resisUnce 

Percent  icsisUnce  within  brush  circle 
I  Angle  of  roUtion 

.  Weight 

I  Torque  (Approxim^tz) 

I  Wire 

^  Resolution 

I  Angular  accuracy 

_  Amplitude  accuracy 

I  Maximum  volts  across  winding  .  . 

■  Maximum  speed 

"  Expected  Life 


PRECISION 

POTENTIOMETERS 


SINUSOIDAL  TYPE 


60  rpm  60  rpm 

350,000  cycles  200,000  cycles 


Illustration  shows  RL-lIC  unit,  RL-14MS  unit  is  opproximately  twice  os  large.  Minor  voriations 
of  these  standord  designs,  ovailable  on  speciol  order,  permit  operotion  at  high  rototional 
speeds  with  some  loss  of  occurocy  but,  with  a  substantiol  increase  in  expected  life.  Sine  and 
cosine  voltages  ore  produced  simultoncously.  Resistances  other  thon  those  shown  obovc  ore 
ovoilobic  within  certoin  limits. 


FOR  COMPLiTE  DETAILS  SEND  FOR  BULLETIN  F-bB-A 


THE  GAMEWELL  COMPANY 

NEWTON  UPPER  FALLS  64,  MASSACHUSETTS 


his  usual  environ.s. 

The  converse  is  also  true.  The 
I  home  office  is  completely  helpless 
unless  it  receives  a  complete  and 
accurate  flow  of  information.  In 
order  that  administrative  personnel 
in  the  home  office  may  plan  for 
future  requirements  and  meet 
present  demands,  the  field  engineer 
must  provide  the  necessary  infor¬ 
mation.  Of  course,  all  such  infor¬ 
mation  must  conform  to  local  secur¬ 
ity  requirements.  An  apparently 
harmless  piece  of  information  rela¬ 
tive  to  training  procedures  or  sup- 
I)ly  requirements  can,  in  the  wrong 
hands,  be  used  as  an  accurate  gauge 
to  the  size  and  fitness  of  military 
units.  In  many  ca.ses,  the  reports 
will  be  carried  by  postal  systems  of 
foreign  nations,  with  a  consequent 
I  lack  of  military  security. 

VVlU.IAM  J.  I.aPerch 

Rf'A  Srrvice  ('o  .  Itir. 

Fiehl  Enifhi€*r  Assiff}i€(i  to  MDAP 
Hrlf/ium 

Mixed 

Dear  Sir.s  ; 

In  Yoi'R  December  19.50  issue  under 
the  heading  “Mixed”  on  the  Crons 
Talk  page  you  stated:  “Unfortu¬ 
nately  the  mixed-highs  technique 
cannot  be  used  in  the  field  sequen¬ 
tial  (CBS)  system.” 

I  would  like  to  describe  a  possible 
method  for  using  the  mixed-highs 
technique  in  a  field  sequential  sys¬ 
tem,  thereby  making  more  efficient 
use  of  the  frequency  spectrum  than 
the  present  CBS  system.  The  ideas 
expressed  are  solely  the  opinions  of 
the  writer. 

The  .system  provides  a  complete 
picture  in  four  fields  and  yet  would 
appear  to  have  better  apparent  defi¬ 
nition  than  the  CBS  system  which 
requires  six  fields.  The  following 
information  is  contained  in  the  four 
fields  that  are  transmitted: 

Field  1 — Green  plus  mi.xed  highs 
Field  2 — Green  plus  mi.xed  highs 
Field  3 — Blue  plus  mixed  highs 
Field  4 — Red  plus  mixed  highs 

As  in  the  present  black  and  white 
system,  line  interlacing  is  employed 
between  adjacent  fields. 

At  the  receiving  end,  a  green  fil¬ 
ter  is  used  for  fields  1  and  2.  A 
blue  filter  is  used  for  field  3,  but 
during  this  field  the  scanning  spot 
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SECON 


, development 
and  production 


METALLURGISTS 


BASE,  RARE  AND  PRECIOUS 
METALS  AND  ALLOYS 

SMALL  UNITS 
SMALL  SIZES 
CLOSE  TOLERANCES 


Nickel  alloy,  filament  wire  and 
ribbon;  flat,  grooved,  crowned. 

Grid  wire  electroplated. 

Alloys  for  special  requirements, 
bore  or  enamelled. 


Further  details  upon  request. 


ECON 


METALS  CORPORATION 

228  Eost  45»h  Street,  New  York  17,  N.  Y. 
MUrroy  Hill  7-1594 


PICKERING 


SOLENOIDS 

For  DC  Cireuits 


Pickering  engineering 
service  is  ovoiloblefor 
special  applications 
where  Pickering  stand- 
ard  Solenoids  do  not 


For  detoi/s  ond  /iteratuf  address  Oeporfmenf 

iMi'KERi^i:  &  rn.,  i\c. 

Manufacturers  of  world-famous 
electro-magnetic  phonograph 
cartridges  and  audio  equipment. 

Oeranttiiie.  I,.  I,.  New  ^<irk 


...PANELS  UP  TO  WIDE 

IN  YOUR  OWN  SHOP  WITH  THE 

d^^ENGRAVOGRAPH 


PertobU  Model  1-$ 


Send  for  Booklets 
l-S  29  —portable  model 
H-29— heavy  doty  model 


NEW  HERMES,  Inc.  •  i3  19  University  Place,  New  York  3,  N.Y. 


CANADA:  359  St.  jo-res  St.,  Montteol 


•  The  only  portable  machine  which  copy  holding  slides  for  multiline 

reproduces  1 5  sizes  from  one  engrovirig  in  one  set-up. 
master  alphabet.  •Self-centering  holding  vise  for 

•  The  only  one  with  adjustable  nameplates  and  dials. 

NEW  HERMES,  Inc.  •  13-19  University  Place,  New  York  3,  N.Y. 

World'!  Largest  Manufacturer  of  Portable  Engraving  Machines 


THE  DEFENCE  RESEARCH  BOARD  REQUIRES 

A  SONICS  SCIENTIST 

SALARY:  Dependent  on  ciualUicationi  and  experience. 

DUTIES:  To  be  responsible  lor  a  sonics  section  with  a  staii  oi  several  iunior  scien¬ 
tists;  will  be  required  to  work  on  fundamental  sonics  problems  in  voice 
communication,  speech  Intelligibility;  measurement  oi  hearing  losses  in 
humans  and  noise  and  blast  problems. 

QUALIFICATIONS;  A  physicist  or  biophysicist  with  a  PhJ>.  degree;  good  ground¬ 
ing  in  acoustics  with  two  or  more  yeors'  experience  in  sonics  research. 
British  subject. 

APPLY  TO;  Director  of  Research  Personnel, 

Defence  Research  Board, 

Department  of  Nationol  Defence, 

"A"  Building,  Ottawa,  Ontario. 

Please  refer  to  Competition  G-8. 
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REXOLITE 


1422 


Better 

>USt  ^  prop- 

•  .. 

irtol  '®*' 

aim***'®"  »o'**  »•”' 


RaxoUt*  1422  has  bosn  spscificaUT 
dssignsd  and  dssslopsd  to  msst 
ths  growing  nsod  ior  a  lightwsight 
—  low  cost  U.  H.  F.  insulating 
malsriaL 

Rsxolils  1422  is  availabU  lor  im- 
msdiats  dslisory  os  csnlsrloss 
ground  rod  in  any  diamstsr  up  to 
1",  Also  cast  in  largsr  diamstsr 
rods  and  shssts. 

MssU  IAN  P-77  and  MIL-P-77A  spsc- 
ifications. 

Ths  unusual  chemical  insrtnsss  and 
physical  properties  oi  RexoUts  1422 
allow  its  use  where  other  materials 
fail. 

For  Bts  is;  connectors,  coaxial  een> 
sectors,  waveguide,  antennas,  leads 
and  spacers,  spreaders  and  air 
wound  coil  supports,  coil  forms. 


samples.  Our  en* 
ginesring  staff  is  ai» 
ways  at  your  dis> 
pesal. 


THE  REX  GOBPOBATION 

60  LANSDOWNE  STREET 
CAMBRIDGE  39,  MASS, _ 


on  the  tube  is  enlarged  (defocused)  j 
either  electronically  or  optically  so  | 
that  the  resultant  line  is  twice  as  | 
wide  as  the  line  on  the  previous  | 
green  field.  Thus  instead  of  the  nor-  ! 
mal  two  interlaced  fields  required  ' 
for  complete  picture  coverage  the 
picture  is  completely  covered  in  one 
field.  The  identical  procedure  is 
used  for  field  4  except  a  red  filter  is 
used.  By  making  the  scanning  spot 
larger  we  are  essentially  reducing 
the  number  of  elements  required 
for  one  complete  picture  coverage. 
For  a  compatible  system  the  ele¬ 
ments  for  the  blue  and  red  picture 
would  be  reduced  to  approximately 
66,750  rather  than  the  267,000  ele¬ 
ments  used  in  a  complete  black  and 
white  frame. 

Several  independent  observers' 
have  proved  experimentally  that  the 
the  human  eye  cannot  tell  the  differ¬ 
ence  between  267,000  color  elements 
per  picture  and  66,750  color  ele¬ 
ments  per  pictare  as  long  as  mixed- 
highs  are  used  to  obtain  the  detail. 

In  this  sequential  system  the  per¬ 
sistence  of  vision  phenomena  is  used 
to  combine  the  low-definition  color 
with  the  mixed-highs.  The  mixed- 
highs  are  presented  as  a  green  pic¬ 
ture  in  order  to  keep  the  number  of 
required  fields  per  complete  color 
picture  to  a  minimum.  From  ex¬ 
periments  that  others  have  made  it 
does  not  seem  to  make  much  differ¬ 
ence  whether  the  mixed  highs  are 
presented  as  a  green  picture  or  as  a 
white  picture.  Evidently  this  is  due 
to  the  fact  that  the  eye  is  most 
sensitive  to  green  colors. 

The  mixed  highs  are  sent  with  , 
fields  3  and  4  so  that  a  slightly 
better  black  and  white  picture  will 
result  if  the  system  is  compatible. 
If  compatibility  is  not  desired  then 
maybe  a  slightly  more  realistic  pic¬ 
ture  would  result  if  the  scanning 
spot  at  the  iconoscope  were  also 
enlarged  when  frames  3  and  4  were 
transmitted. 

If  each  field  were  transmitted  at 
a  60-cps  rate  and  a  line  frequency 
of  15,750  cps  were  used,  then  the 
system  would  be  a  compatible.  How¬ 
ever,  for  pictures  containing  large 
solid  areas  of  one  color,  there  might 
be  a  noticeable  flicker.  It  might  be 
more  desirable  to  transmit  the  fields 
at  a  higher  rate  such  as  120  cps.  If 
this  frequency  were  u.sed  the  actual 
frame  flicker  frequency  would  be 


F  UHF  IMPULSE  GENERATOR  3 


Puitt  width  less  than  0.001  micro- 
seconds,  spectrum  flat  within  O.S  OB 
from  0.01  MC  to  1000  MC;  Pulse  repeti¬ 
tion  rate  2  to  2S00  CPS;  Output  level 
continuously  adjustable  from  7  to  70,000 
microvolts  per  metacycle  bandwidth;  Im¬ 
pedance  SO  ohms;  Permanent  Kcuracy 
and  stability. 

Mplicatien;  Standard  signal  source  for 
study  and  measurement  of  RF  Interfer¬ 
ence.  Calibrating  standard  for  noise 
meters.  Bandwidth  measurements.  Tran¬ 
sient  response  and  receiver  alignment. 


SO  ohm  resistive 
networks;  VSWR-1.2 
from  OC  to  1000  MC; 
Six  positions;  Up  to 
80  DB  attenuation. 


Medal  RT-SO 

SO  ohm  precision 
pad;  VSWR-1.1  from 
DC  to  4000  MC;  At¬ 
tenuation  from  1  DB 
to  80  DB;  Accuracy- 
3%. 


NOISE  AND  FIELD  ^ 
INTENSITY  METER 


Frequency  range  20  to  400  MC;  Built-in 
standard  Impulse  noise  and  sine  wave 
calibrators;  Regulated  "A”  and  "B”  sup¬ 
ply;  Slide  back  and  meter  Indication; 
True  peak  reading  meter;  Sensitivity  2 
to  100,000  microvolts. 

Accessories;  Broad  band  antenna.  Di¬ 
poles,  Magnetic  and  electric  field  probes. 
Line  probes.  Inverter  for  battery  opera¬ 
tion  and  Remote  Indicator. 

Further  technical  data  arailable 
Your  inquiries  are  invited 


(cofitiniitd) 


Dear  Sirs 


ELECTRONICS  — August,  1951 


30  cps  whereas  with  the  CBS  sys¬ 
tem  it  is  24  cps.  It  would  also  get 
around  the  120-cycle  power  supply 
hum  problem  that  exists  with  the 
present  CBS  system. 

One  possible  solution  to  the  whole 
color  television  controversy  might 
be  to  adapt,  for  the  time  being, 
the  above-described  compatible  col¬ 
or  system  so  that  present  television 
set  owners  could  still  receive  the 
black  and  white  version  of  the  color 
transmissions  on  their  receivers 
(without  any  modifications  at  all), 
and  yet  those  who  were  anxious  to 
receive  color  could  buy  an  adapter 
and  attach  it  to  their  present  set. 
A  perfect  color  picture  would  result 
except  for  the  slight  color  flicker 
problem  previously  mentioned.  At 
some  later  date  (say  5  or  10  years 
from  now  when  more  research  has 
been  accomplished  in  both  black  and 
white  and  color  television  prob¬ 
lems)  one  might  consider  changing 
both  the  black  and  white  and  the 
color  standards  since  it  is  now  ap¬ 
parent  that  even  the  black  and 
white  transmissions  are  not  using 
the  available  bandwidth  very  effi¬ 
ciently.’ 


(1)  Paper  presented  by  A.  V.  Loughren 
of  Hazeltine  Blectronici*  Corp.  at  Ixing 
Island  Sub.<i«ction  of  IRB  on  Xov.  22,  1950. 

(2)  H.  B.  Dome.  FYequency-Interlace 
Color  Television,  EaLBCTROXirs,  Sept.  1950. 

P.  Mertz  and  F.  Gray,  Theory  of  Scan¬ 
ning  and  Us  Relation  to  the  Characteris¬ 
tics  of  the  Transmitted  Signal  tn  Tele¬ 
photography  and  Television,  BSTJ,  Jul. 
1934. 

J.  M.  Lester 

/fempsfead,  N.  Y, 


GAIR 

SHIPPING 

CONTAINERS 

Eliminate  Many 
Hazards  of  Shipping 

Gaif  Corrugated  Containers  are 
so  scientifically  constructed  that 
they  offer  the  utmost  PROTEC¬ 
TION  against  the  many  hazards 
of  shipping  ...  truly  amazing  how 
they  withstand  tremendous  knock¬ 
ing  about  and^rough  usage. 
Without  obligation  Robert  Go^r 
offers  a  helping  hand  in  solving 
shipping  container  problems. 
wRrrt  rooAy 

for  technical  informaiion 


ROBERT  GAIR  COMPANY,  INC 

1SS  EAST  44TH  STROT,  NEW  YORK  •  TORONTO 
loiDiit  unoRS  •  sRirriK  corimrus 


Crossed  Bridges 


Sii;ill  RESOLlTIOi 

IS  A  'msT;..so  are 


The  Editors  of  Electronics  and 
J.  F.  Graham  are  to  be  congratu¬ 
lated  on  the  thought-provoking 
paper  entitled  “Automatic  A-C 
Bridges”  which  appeared  in  the 
February  issue  (p  110)  of  the 
magazine. 

In  it  Graham  points  out  the  de¬ 
sirability  of  using  a  bridge  circuit 
where  the  contours  of  unbalanced 
impedances  form  a  rectangular 
grid.  However,  since  the  contours 
are  arcs  of  circles,  this  is  just  one 
more  of  those  engineering  ideals 
we  are  tempted  with.  Graham  neg¬ 
lects  to  mention  that  a  good  ap¬ 
proximation  can  be  attained  by 
operating  the  bridge  in  the  region 
of  a  contour  of  infinite  radius.  In 


Thesr  instrumenU  enable  .pectrum  an¬ 
alysis  of  siftnals  so  close  in  fre¬ 
quency  that  their  corresponding  indica¬ 
tions  would  normally  mask  one  another. 
FEATURE  5— TmImikhuIt  rmriabim  retotutimti  • 

i'tmlinuoutlv  t-ario6/«  aewtmimg  iridiA  *  par* 

•ifirarc  cmthodt-rmy  luh*  ...  5**  Scr^^  •  ImMntiiy 
grid  modulation  for  pulm  anaiy»i$  •  Synchrammu 
and  non-»ym€hronou»  tramming  •  yariahio  irannimg 
rmiet  •  Linoar  and  log  amplitmda  tcalot. 

1^  •  Panaramic  tprcialial  adviM  )roa  an  yonr  indi* 
vidual  problcMR. 


Writ*  tor  tolly  dotoIlo4  bvltotin. 

10  SOUTH  SECOND  AVENUE,  MOUNT  VERNON,  N.  Y. 


\ 


BACKTALK  (continued) 

separating  his  Fig.  15  into  parts 
B  and  C,  Graham  infers  that  some¬ 
thing  horrible  happens  as  the 
radius  becomes  infinite.  Actually 
the  contour  system  is  not  merely 
continuous;  it  is  very  favorable  for 
self-balancing  bridges  in  that  phase 
changes  are  slow  and  the  contours 
run  at  right  angles  when  the  bridge 
is  resonant.  Graham  also  states 
that  if  this  capacitive  reactance  is 
greater  than  the  inductive  react¬ 
ance,  balance  cannot  be  obtained  in 
a  normal  Owens  bridge  circuit.  This 
statement  is  not  true  near  reso¬ 
nance:  if  the  Q  of  the  inductive 
arm  of  the  bridge  is  kept  low,  bal¬ 
ance  may  be  obtained  without  diffi¬ 
culty.  In  particular,  if  the  Q  is 
adjusted  to  unity  and  X,  =  R,  the 
bridge  will  be  balanced  at  reso¬ 
nance.  By  properly  selecting  the 
resonant  frequency,  the  grid  system 
near  balance  will  be  so  spaced  as 
to  give  good  sensitivity.  Because 
of  the  low  Q  involved,  the  bridge 
should  not  be  too  frequency-sensi¬ 
tive  and  might  well  suit  applica¬ 
tions  such  as  Graham  describes. 

F.  Chown 

A.  V.  Roe,  Canada  Ltd 
Toronto,  Ontario,  Canada 


Electronics  Quiz 

Last  month’s  problem  involved  two 
capacitors  connected  in  series  with 
a  switch  and  a  50-volt  battery. 
Originally  the  switch  is  open,  but 
the  capacitors  are  charged  to  volt¬ 
ages  of  plus  20  and  minus  40  (with 
respect  to  the  battery  voltage).  The 
problem  was  to  find  the  final  voltage 
after  the  switch  was  closed.  Robert 
C.  Burns,  of  Hicksville,  N.  Y.,  who 
submitted  the  problem,  gives  the 
solution  as  follows: 

After  the  switch  is  closed  the 
change  in  voltage  on  C,  must  equal 
the  change  in  voltage  across  C,.  The 
sum  must  equal  the  battery  voltage. 
Thus 


carbon^coat 

woaoN  QjKsmoK  , 


Then  the  final  capacitor  voltages 
would  be 


.Vfic  Quiz  Problem 

A  new  quiz  problem  will  be  pub¬ 
lished  in  this  department  in  next 
month’s  i.ssue. 


G^NT  Elecfronlc^UIPMtjn 


resisfors 


Th«#right  choic*  f«r  ACCURACY 
. . .  ECONOMY ...  and  STABILITY 
in  circuiM  wher*  wire  wound  ro- 
Bittors  aro  often  timet  too  expen¬ 
sive  and  the  characteristics  of 
carbon  composition  resistors  are 
not  suitable.  Deposited  carbon 
resistors  ore  especially  adopted 
to  high  frequency  applications 
that  require  high  stability  and 
close  tolerance  of  resistance, 
values.  Manufactured  to  custom¬ 
er's  specifications.  For  complete 
data  mail  coupon. 

ELtCTRA  MFG.  COMPANY 
KtUSTOK  DIVISION 

^4537  Matfsee  iivs.  •  RansM  CHy  t.  Me. 
I  KM  U  VEASS  A  MANUFAaWER  OF 
I  FRECISION  EUCTRICM  EQUIFMENT 


for  Consoles  •  Chassis  •  Racks 


GRANT  manufactures  standard  slides  to  carry 
from  25  pounds  to  2000  pounds  for  your  every 
requirement. 

GRANT  No.  392  Electronic  Equipment  Slide — Three  section, 
progressive  action  type  slide  which  locks  in  open  position. 
Slide  includes  mechanism  for  unlocking  from  outside  of  chassis 
and  for  tilting  to  90°  angle.  Mechanisms  vary  to  suit  the  in¬ 
dividual  installation.  This  slide  has  been  adapted  to  the  stand¬ 
ard  19"  rack.  Load  capacity:  100  lbs.  per  pair  depending  on 
length  of  slide  and  travel. 

GRANT  lisa  minuficturis: 

Othir  outstindinf  advtnticis:  •  Singli  or  doubts  acting  slidis 

•  Continuous  biTl  btsring  action  •  Sids  or  undarcarriaga  mounting  typas 

•  Oauriy  fittad  sidas  aliminata  chassis  rattia  a  Slidas  with  lacking  and  pivoting  davicss 

Consult  with  our  anginaaring  dapartmant  on  any  slida  probtam. 

Writa  Dapt.  C2  for  complata  iltustratad  information. 


Plaosa  sand  Bullatin  E-1— Complata  Data 
on  Dapoiitad  Carbon  Rasiitors. 


COMPANY 


ADDRESS 


31-87  Whitestone  Parkwsy,  Flushing,  L.  I.,  N.  Y. 


STATE 
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FLUXES 


FINE  RIBBONS 
OF 

TUNGSTEN  ond  Molybdenum 
Quality  ond  accuracy  in  o\ir  fabrica¬ 
tion  of  Tungtton  A  Melybdonum  Rib¬ 
bons  bovo  charactorlsod  our  tonrieo  to 
tbo  Doctronic  industry. 

A  dovo/opfuofit  o# 


CROSS  Co 


MORE  THAN  70 
DIFFERENT  TYPES  &  SIZES 


ALUMINUM 

SbooH— Circles 
2S/9S/52S 

Mill  Csrtiflcation  fsr  0«l»nM  Ordsrs 
from  warfOouoo  ttodi 
HENRY  B.  LUST 

310  Wosf  BSth  St.  Now  York  24,  N.  Y. 
Telophono;  TRsfslssr  7-6329 


CONTACTS 


Section 


iupplemcnts  other  adveitising  ia 
this  issue  with  these  sdditioosJ  an- 
nouacements  of  products  essential 
to  eAcient  and  economical  produc¬ 
tion  and  maintenance.  Make  a  habit 
of  cfaeckiof;  this  pa^,  each  issue 

Classified  Advertising  Division 

ELECTRONICS 


MINIATURE  BALL  BEARINGS  lor  opplicotion 

prsciMOfl  mscKanitmi  minitTiiz*  fricton  and  wear. 
High  lood  copocity.  Isofif  weight  ond  tpoce.  Speciol 
dssignt  ond  complete  engineering  tervke  for  yov< 
opplicotieft.  Write  for  cotolog  E. 


MffTS  AU  ttOWREMENTS 
Of  AN-C  nti 

Mece  wefer  rWa 

eeaetfia.  Dew  Ceraief  4 


wf 

'•a  ^ 


We  invite  inquiries  on 


viinf  foK  roMiOG 

REX  RHEOSTAT  CO. 

BALDWIN  .  I  I  ,  N.  Y. 


Shorted  Turn  Indicator 

-  MODEL  10IC  BULLETIN  42 
HUNTINGTON  BEACH,  CALIF. 


far  fo«i  caff  at  aat  a«w  I 
boolilct  oa  Daw  CaBaia|  4 
CaWfaiaA  Ai4i*aB  0(ft  i 
OOW  COINING  COirOIATlON.  Miilia^.  Mictngta 

ELECTRICAL 

COILS 

TO  MEET  YOUR  EXACT  RtQUIktMtNTS 
D.  O.  A  miUTARY  SPlCtflCATIOHS 
Any  type  conttructien.  materiali,  lead*,  tapa. 
wire,  er  fInUh.  For  ifnitien.  toleneld.  relay,  voice, 
ctiole.  tranvfermar.  clock.  Meter,  awitch,  tale- 
viaiofi,  or  cemmunicatiena. 

Send  your  apocilcationa  for  luotatlona. 


THE  nVE  STAR  CO. 

no  MIXVILLE  ROAD 
WEST  CHESHIRE,  CONN. 


L-TRONICS,  INC.— 

Reseorch,  development,  and  manufacture 
of  electronic  equipment — o  single  model 
to  large  quantities. 

Writ.  TMur  for  FrM  RM.m.  cl  Our  Plaut  Fullitlu 
SpKfOlists  in  Gnipnr-Muiier  nquipmnnt 
2S47.i7  N.  Mnrard  SL-Phllt.  S3.  Pa..GAiiM4  S.2S2S 


«7S1  BRYN  aSAUFR  AVL 


FOR  MAINTENANCE  OF  MOBILE 
COMMUNICATIONS  SYSTEMS 
MICROMETER  — 

FREQUENCY 

METER  M  0  D  U  - 

lation  meter 

LAMPKIN  LABORATORIES,  INC. 

Bradwiton,  Flnrido 


EISLER  MoFiulacturet  Complete  Equipment  for 

SPOT  aElOIRS  E'ectr.c  tor  ^  to  2S-  <va 

telEviS'On  TLrPC  Glass  working  eo..'Pment 

'' Q  A  C  R  mEP  I  Spec  a  I  O'^d  StoFTjJord  Types 

•NC*NDE^C€NT  ..AMP  MotTotoc ’M'lFsej  Eou  i/Frient 
f.i_ORESCCNT  Monotoc»uT'ng  i  fQotpp«ent 

NfON  SIGN  MAKERS  EO-iPMfN-^ 
tvECTRON''  EOOlPME'.T  Vof.dvi'-  Pufr-p^  rtc 
WET  C 'NG  Ortcl  Cut* -ng  mocn  nrs  fot  LOf-.'atOFv  u\<* 

IlSLlf  ENG'NEERiNGCO  ,  fnc  7S1  >o  Uth 
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Professional  Services 


I’  •  '  I 


AMERICAN  SPEEDLIGHT  CORP. 

(AFFILIATED  WITH  J.  6.  8ALTZMAN.  INC.) 
HARRY  L.  PARKER,  PUESIDE>'T  and 
imiET  K.N'OINEEB 

SpfCUUst  In  FU«h  Mid  Elertronio  Equlpintat 
for  PhotoffTEphf 

CoosuIUtiot^-IVselopment— Design  nod 
Mnniifscture 

480  Lrxlngtnn  Avenue  New  York  17.  N.  T. 

WHEN 

TIME 

IS 

SHORT  .... 

put  the  solution  oi  youi  ptobloms  up 
to  a  specialized  Consultant  whose  pro¬ 
fessional  card  appears  on  this  paqe. 
His  broad  experience  may  sore  you 
months  of  costly  experimentation. 

ELECTRONICS 

330  West  42nd  St.,  New  York  18,  N.  Y. 

ALBERT  PREISMAN 

Consulting  Engineer 

Televlsloe,  Pxilse  Tsetaalques.  Video 

AmpliAere.  Phasing  Networks. 

Industrial  Apidlancce 

Affiliated  with 

MANAGEMENT-TRAINING  ASSOCIATES 
3308-14th  St..  N.W.  Washington  16.  D.  C. 

jgiWl 

JOSEPH  RACKER  COMPANY 

Radar  Consultants  6  Editors 

Technical  Manuals 

Research  and  Development 

67  W'eet  44th  Street.  New  York 

Murray  Hill  2-9026 

DUBROW  DEVELOPMENT  CO. 

Deiign  —  Development  —  Mfr. 

QunUty  Electronic  Equipment 

147  Rigb  8t.  Burlington.  N.  J. 

Burlington  8-0446 

R.  W.  HODGSON 

PATENT-INVENTION  RESEARCH  A  DEVEL¬ 
OPMENT  ENGINTJOI  SPECIALIZING 

IX  ELECTRONICS 
Oadtet-of-tbe-Month  Hub  Bldg. 

6660  Lexington  Are..  Hollywood  38,  Calif. 

All  mall  to  Box  874.  Sherman  Oaks.  Calif. 
GLadstone  9680  TTUdton  2-2811  State  4-9218 

SKINNER,  HARLAN  AND  IRELAND,  INC. 
Consulting  Engineers 

Spedallxlng  In  Magnetic  Materials  and 

Their  Application 

Oflce  and  Laboratory  Indianapolis  7.  Indiana 

EDGERTON,  GERMESHAUSEN 
&  GRIER,  INC. 

Conmlting  Engineer 

BeeenrBh  Developmcot  and  Ifanufeetum 
of  Deetronloe  and  Stroboerope  Equlpmesu 
SpeelaUsu  tn  Hlgb-i^peed  raotocraplkj 

166  Brookline  AvcDue,  Boeton  15.  lla«. 

HOGAN  LABORATORIES,  INC. 

John  V.  L.  Hogan.  Prea. 

Applied  Research,  Development,  Engineermg. 
IhL  1929.  Exceptionally  competent  staff. 
Eleotronloe.  Optics.  Mechanisms.  Pacaimlle 
Cnoununicatlon.  Electro-sensHlre  recording 
media.  Instrumentatlcui. 

155  Perry  Street.  New  York  14  CHelsea  2-7855 

ALFRED  W.  SUTTER 

Consulting  Engineer 

CONTRACT  N’EOOTIATION  A  BE-N’BOOTUTION 
lUXUAMATION  •  TF31M1NATION 
PROCUREMENT  ADMINISTRATION 

141  E  44th  St  .N.Y.  IT. N  T.  Murray  HUl  9-1485 

ELECTRONIC  ENGINEERING 
CO.  of  CALIFORNIA 

Radio  and  Elecirtmle  Consulting  and 
Designing. 

186  B.  Alvarado  Los  Angeles 

DUnklrli  S-785S  CallfoniU 

MEASUREMENTS  CORPORATION 
Research  &  Manufacturing  Engineers 

Harry  W.  Houck  Jerry  B.  Mlnter 

John  M.  ran  Beureo 

Specialists  In  the  DeMgn  and 

Derelopment  of  Electrcmle  Tket  Instrumenta 

Boonton.  N.  J. 

THE  TECHNICAL 
MATERIEL  CORPORATION 

Communications  Consultants 

Enttneerimg 

General  OIBcea  and  Laboratory 

121  Spencer  Place.  Uamaroneck.  N.  Y. 

ERCO  RADIO 
LABORATORIES,  INC. 

RatJio  Communications  Equipment 

&3glneerlng  •  Des^  •  Development  -  Production 
Ptooeera  in  Frequency  Sbtft  Telegraph 

Garden  City  •  Long  Island  •  New  York 

Eugene  Mittelmann,  E.E.,  Ph.D. 

Consulting  Engineer  &  Physicist 

High  Frequency  Heating— Industiial  Electronics 
Applied  Physloe  and  Matbemarlrs 

549  W.  Waablngton  Bird.  Chicago  6.  HI. 

Stau  2-1021 

TELECHROME,  INC. 

Electronic  Design  Specialists 

COLOR  TELEVISION  EQUIPMENT 

Flying  Spot  Scannera,  Color  Syntheaisere.  Keyers. 
Monitors.  OedUoacopee  and  Related  Apparatua 

J.  R.  PopklD-Clurman.  Pres.  4  C%.  B%er. 

88  Merrick  Rd.  AmltyvlUe.  L.  L.  N.  Y. 

GEORGE  H.  FATHAUER 

Development  and  Design 

of  FM.  TT,  >'TIP  Cnnununleatlons  Equipment 
(Complete  Laboratory  and  Model  Shop  FadUtlea 

4005  E.  Michigan  St.  Telephone 

IndlaniMMlls  1.  Indiana  BlAckstona  1830 

NIAGARA  ELECTRON  LABORATORIES 

CONSULTATION  •  DESIGN  -  CONSTRUCTION 
MFO.  THE  THERMOCAP  RELAY 
Specialising  In  solution  of  problems  of  eleetrenle 
and  electro-physical  Instrumentation  for  the  re- 
eeareh  or  analytical  labtHatory.  Industrial  plant 
problems  also  Invited. 

Andover.  New  York  Cable  Addreia:  NIATRONOAB 

FREDERICK  P.  WARRICK 

Engineering  Consultant 

Developmdit  A  Manufacture  of  High  Speed 
Moving  Film  Cameraa  for  OsclUogranhy  A 
Stroboecople  Photography. 

1960  Graefleld  Road  Birmingham.  WiehijM 

HERMAN  LEWIS  GORDON 

Registered  Patent  Attorney 

Patent  Inreetlgatlons  and  Opinions 

Warner  Building,  Washington  4.  D.  C. 

NAtlonal  2497 

PHYSICAL  RESEARCH  ASSOCIATES 

Cmmating  PkptiHsfs  4  Bnginotre 

Arthur  M.  Vigilante.  Director 

Beeeerob.  Development.  Deelgn  and  Manufacture 
of  Detection  and  Recording  Sterns.  Industrial 
and  Analytical  electro- physical  Instrumentation. 
Dynamic  Condenser  Eleetrometera. 

#1  Axurelee  Drive  Malibu.  Calif 

MaUbu  8444 

WHEELER  LABORATORIES,  INC. 

Radio  and  Eleetronlca 

Consulting— Rtasarch—Devdopiaent 

R-F  (^rrulta— Lines — Antennae 

Momowave  (3ompoiienta — Teat  Equipment 

Harold  A  Wheeler  and  Engineering  Staff 

Great  Neck.  N.  T.  Greet  Neck  2  7995 

HANSON-GORRILL-BRIAN  INC. 

Products  &  Mfy.  Development 
ELECTTRICAL  •  ELBCTTRONIC 
HYDRAULIC  •  MECHANICAL 

One  Contlaentnl  HIU  Gleo  Cove.  N.  T. 

Glen  Core  4-1922 

PICKARD  AND  BURNS,  INC. 

Consulting  Electronic  Engineers 

Analyels  and  Rvaluatitm 
of  Radio  Systems 

Research.  Development  A  Dealgn 
of  Special  Electronlo  Equipment 

246  Highland  Are..  Needham  94.  Mam. 

YARDNEY  LABORATORIES,  INC. 

Research  •  Deiign  •  Development 

laectro- Chemical  Oeneratora  of  fimro 

105  Chamberi  Street  WOrth-2-8584.  85.  85 

New  York  7.  N.  Y. 
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REPLIB8  (Bos  So.):  Aidsfoo  to  oglco  mooroot  pom 
SBW  YORK  SSO  W.  Hm4  8t.  (i$) 
rmCAaO:  £t§  S.  MiekAoom  Avo.  (It) 


POSITION  vacant _ 

BNOTNBBR.  THOROUGH  LT  exp«rieBC*d  in 
mecbanixation  and  elimination  of  hand  opar* 
atlona.  Alao  with  production  experience  in  mom 
produced,  low  coet  electronic  aeeembliea.  pre* 
ferably  with  direct  experience  in  the  manufac¬ 
ture  of  radio  rotary  ewltchea  or  rolume  con- 
trola,_^12S4.  Electronics.  .  _ 

AIRCRAFT  INSTRUMENT  project  enifVneera, 
For  development  of  engine  and  flight  type 
electronically  operated  aircraft  instruments. 
Position  Is  with  a  small  rapidly  growing  com¬ 
pany  that  has  an  excellent  reputation  and 
record  of  achievement  in  these  fields.  Appli¬ 
cants  must  be  fully  experienced.  Complete 
resume  requested.  F-Hi6.  Electronics.  _ 

snuN&dpkin 

M01J>ER  OF  Teflon  shapes  requires  resident 
representative  for  sale  of  our  product  on 
commission  basis  to  the  Aviation.  Electronic. 
Radar  and  Atomic  Energy  projects  in  the  fol¬ 
lowing  trade  territories:  Cleveland.  Dayton. 
Detroit.  Cincinnati.  Denver.  Pittsburgh.  Minne¬ 
apolis,  Des  Moines.  RW-1289.  Electronics. 

POSITIONS  WANTtD 

GRADUATE  ENGINEER  would  like  to  repre¬ 
sent  a  reliable  concern  in  the  Dayton.  Ohio 
ares.  Have  had  considerable  experience  with 
governmental  procedure.  Experienced  in  high 
frequency  and  electromechanical  computing 
devices.  PW-lt8t,  Electronics. 

PH  d7  AGE  48.  married — experience  research. 

production,  management  in  USA  and  Europe 
espec.  electronic  components— resistors,  capaci¬ 
tors.  ceramic  to  metal  seals — and  insulating 
and  dielectric  ceramic  materials.  Presently  em¬ 
ployed.  excellent  commercial  abilities,  foreign 
languages  and  knowledge  of  current  European 
conditions  seeks  Interesting  position  with 
European  branch  of  American  company  pre¬ 
ferably  In  Paris.  Franee._  PW-1185,  Electronics. 

BUSINSSS  OPPORTUNITY^ 

If  you  are  planning 

on  expanding,  or  increasing  your  production  In 
other  areas  because  of  the  crisis,  write  or  call 
Mayor  O.  A  Gilbert  or  J.  O.  Ihnet.  City  Pro¬ 
motional  Manager,  for  a  copy  of  "A  Preliminary 
Industrial  Survey  of  Watertown.  South 
Dakota." 

I  PATINTS _ _ ^ 

I  Consult:  Z.  H.  Faiachak. 

Reg.  Pat.  Attorney.  12S4  Broadway.  New 
York  1.  N.  Y. 


DO  YOU  HAVE  YOUR  SHARE 
OF  GOVERNMENT  BUSINESS? 

Is  your 

government  business 
properly  handled? 

A  former  highly-placed  Army  Sig¬ 
nal  Corps  procurement  official 
capable  of  operating  effectively 
throughout  the  area  of  govern¬ 
ment  contract  relationship  is  now 
available. 

a.  Bidding  procedures 

b.  Contract  negotiation 

c.  Contract  and  specification 

changes  f 

d.  Inspection  procedure 

e.  Price  adjustments 

f.  Government  finoncing 

g.  Equitable  terminations 
Will  consider  full  time  position  or 
will  take  your  account  with  o  few 
other  non-competing  lines. 

PW-1276,  Electronics 

330  42  St..  New  York  18.  N.  Y, 


Approx.  4150  squarp  foot  is  a  roal  modom  buildinp— fully  firoprosfod— hUI  os  on#  floor'— oo  a  plot  of  7875  sq.  ft. 
FCATURES: 

•  Immtdlaio  posssssion  •  Fluoroscont  llplitint  throuphout  •  Asipio  parRinp  with  no 

•  Zonod  for  light  Industry  •  Excollont  natural  llfht  ronfostion 

•  2  strost  frontaaos  •  Asbestos  tile  floors  throufhoat  •  Flood  lifhtod  at  night 

•  Winter  air-conditloned  •  Abundance  of  geod  labor  •  Fully  landscaped 

•  Brieb  and  concrete  constructlen  •  Finest  transportation  facllitlee 

This  building  has  2  lavishly  appointed  showrooms  with  sound-proof  ceilings.  PLUS  an  exeevtlve  office  entiraly 
knetty-pine  panelled. 

The  large  workroom  and  stoekroom  with  double  washrooms,  for  help  occupy  over  two-thirds  of  the  building. 


The  premises  are  in  perfect  condition  and  no  repairs  are  required. 

PRICE:  $57,500  (Duplicotion  would  cost  $75,000)  TAXES:  $775  Annually 

PRINCIPALS  ONLY 

This  listing  is  made  subject  to  errors,  omissions,  change  of  price,  prior  sale,  and  withdrawal  without  notloo. 
For  further  information  contact : 

RAJAH  FABRICS  CORPORATION,  50  NO.  CENTRAL  AVE.,  ELMSFORO,  N.  Y. 

Phonu— 'Elmstord  0-0344 

BIRECTIONS:  I  Block  from  Saw  Mill  River  Pkwv.  and  new  Buffalo-New  York  Throughway  at  Elmsford.  N.  Y.— 
Weetchestcr  County.  ^  Minutes  from  downtown  New  York. 


CALIFORNIA 

Manufacturers  Representative 

Browing  oraanlxation  has  eapaelty  for  anothar 
araduat  la  tiio  oloetro-moehanical  Bold.  An  eatab- 
ilshod  taloe  and  enginewing  servleo  af  uaasoal 


DESIGN  ENGINEER- 
TEST  EQUIPMENT 

For  datiqninq  and  dnvelopinq  produc- 
I  lion  test  equipment  for  audio  and  power 
Iraniiormers.  Poiition  permanent  with 
unlimited  opportunities.  Apply  by  let- 
ter  only. 

NEW  YORK  TRANSFORMER  CO.,  INC. 

Alpha,  New  Jersey 


We  Otter 

INDUSTRIAL 
TRAINEE  PROGRAMS 

Electronic  Electrical  Inspectors — quali¬ 
ties  personnel  for  wiring,  soldering,  coble 
making,  circuit  tracing  and  testing,  and 
quolity  control. 

Mecohnicol  Inspectors — qualities  per¬ 
sonnel  tor  blueprint  reoding,  tolerance 
checks,  and  quality  control. 

Short  intensive  training,  available  resi- 
dent  or  in  plant. 

Write  for  details  to 

M-1318,  Electronics 
380  W  42  St..  .New  York  18.  N.  Y. 


DEVELOPMENT  ENGINEER 
PROJECT  ENGINEER  | 

We  require  the  services  of  the  following  engineers  to  design  and  i 
develop  precision  test  instruments.  1 

•  SENIOR  DEVELOPMENT 
ENGINEER  preferably  with 
a  moster's  degree  or  equiva¬ 
lent  training  and  five  to 
eight  years  of  industrial  ex¬ 
perience. 

These  ore  permanent  positions  with  a  progressive 
orgonizotion  offering  stimulating  work,  congenial 
associates,  pleasant  surroundings,  and  advanced 
personnel  policies. 

Submit  resume  of  education  and  experience. 

BOONTON  RADIO  CORPORATION 
BOONTON,  NEW  JERSEY 


m  SENIOR  PROJECT  ENGl-  I 
NEER  with  five  to  eight  years  § 

of  industrial  experience.  1 


FOR  SALE 

FULLY  WIRED  AND  EQUIPPED  FOR  ELECTRONICS 
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electroiuc 


engineers 

Organization  established  in  1942.  Electronic 
research,  development,  and  production  must 
expand  to  meet  long-term.  pre-Korea  commit¬ 
ments.  Openings  in  all  branches  of  electronics, 
including 

RECEIVERS  TRANSMITTERS 
ANTENNAS  RADARS 

RELATED  EQUIPMENT 

Positions  available  for  men  with  at  least  5  yrs  experience 


Write  or  telephone  Howard  J.  Gresens  at 

orne  ^ndtrumentd  cjCaLoratoru 

INCORPORATID  ^ 

160  Old  Country  Road,  Mineola  Long  Island,  N.  Y. 

Garden  City  7-6880 


A  CHALLENGE 

to  Outstanding 

ENGINEERS 

PHYSICISTS 


Take 

Advantage  af  the 
Present  to  Assure 
^  Your  Future  ^ 


POSITIONS  with  SCOPE  and 
IMAGINATION  NOW  OPEN 

Minioiuin  Requirements  Are; 

Pour  years  experience  in  advanced  re- 
leorch  and  development  on  Radar  Systems. 
Computers.  Wave  Guide  and  Antennos. 
fire  Control,  Moving  Target  Indication. 
Servomechanisms,  Pulse  Techniques.  Gyro¬ 
scopic  Equipment  and  Related  Fields. 
Please  send  resume  and 
soiary  requirements  to: 

TheW.  L  MAXSON 

CORPORATION 

460  W.  34Hi  St.,  NEW  YORK  1,  N.  Y. 


A  TOP  FLIGHT 


Produq  Engineer 


To  head  the  Product  Engineering  Section  of  ^ 
an  Electronic  Manufacturing  Organization 


•  HAS  GROWN  STEADILY  SINCE  ITS  ORGANIZATION  SIX  YEARS  AGO. 

•  HAS  BEEN  PRIMARILY  A  RESEARCH  &  DEVELOPMENT  ENGINEERING  TEAM. 

•  IS  NOW  ENTERING  A  LONG  TERM  MANUFACTURING  PROGRAM  BASED 
ON  OUR  DEVELOPMENTS  .  .  .  CURRENT  VOLUME  SS.000,000.30 

THE  MAN  WE  WANT 

•  KNOWS  HOW  TO  DESIGN  FOR  ECONOMICAL  MANUFACTURE  IN  LOTS 
OF  TEN  TO  TEN  THOUSAND  .  .  . 

•  KNOWS  THAT  QUALITY  IS  THE  RESULT  OF  DESIGN,  AND  NOT  INSPEC¬ 
TION  .  .  . 

•  HAS  TEN  YEARS  OF  VARIED  EXPERIENCE  IN  THE  ELECTRONIC  INDUS¬ 
TRY  .  .  . 

•  CAN  SUPERVISE  AND  INSPIRE  A  SMALL  FAST  WORKING  GROUP  .  .  . 

•  CAN  REDUCE  COMPLEX  AND  NOVEL  EQUIPMENT  DESIGNS  TO  EASILY 
PRODUCED  ASSEMBLIES  .  .  . 

•  LIKES  TO  WORK  WHERE  EVERY  NEW  TASK  IS  A  NEW  CHALLENGE  .  .  . 

•  WANTS  TO  LEARN  MORE  ABOUT  MINIATURIZATION  AND  AUTOMATIC 
PRODUCTION  .  .  . 

AU  replies  will  be  held  conlidenlial 

IF  YOU  ARE  THIS  MAN 

Write  Dr.  W.  G.  Tuller,  Chief  Engineer 

MELPAR.  INC. 

452  Swann  Avenue  Alexandria,  Virginia 


Electrical 

ENGINEERS 

PHYSICISTS 


Microwave  •  •  • 
to  develop  teit  tett  and  methods  on 
lonq-distanco  rodio  rolay  oqulpmont. 
Experienced  in  performance  of  am¬ 
plifiers.  modulators,  filtors  ond  cavi¬ 
ties  at  microwave  frequencies. 

Filters  ond  Networks  •  •  . 


*  Test  •  .  . 

*  to  develop  test  facilities  for  tho  moau- 
facturo  of  communication  and  tolo- 

^  vision  transmission.  Basie  knowledge 
^  of  transmission  theory  required. 
Minimum  Qualification  B.S. 

*  Doqree  or  Equivalent 

*  Write  Dept,  E  giving  details  et 

0  quali/icotlons.  experience  and 

salory  expected,  or 

Apply  in  Person 

e  Employment  Department 

^  Monday  through  Saturday. 

*  7:30  AM  to  3:30  PM 

*  AppUeonts  should  furnish 

*  proof  of  citizenship  and 

social  security  number.  Vet- 

*  erons  should  present  dis- 

^  charge  papers. 

WESTERN  ELECTRIC  CO. 

•  100  Central  A*e.,  Kearny,  N.  J. 

•  SUPPLY  UNn  el  th.  BEU  SYSTEM 
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BiNDIX  lAOfO  DIVISION 


AVIATfOM  eOA^OilArfOM 


TV  RECEIVER  DESIGN  ENGINEERS 
^Progressive  TV  Design  Section 
has  excellent  opportunity  for  highly 
experienced  men  with  proven  obil* 
ity.  Desirable  openings  also  avail- 
oble  for  promising  young  engineers. 
We  will  be  pleased  to  discuss 
solories  at  all  levels. 


ELECTRONICS  ENGINEERS -At  all 
solory  and  experience  levels. 

RESEARCH  ON:  Antennae,  Servo¬ 
mechanisms,  Microwave  ccts.  and 
other  phases  of  communications 
and  navigation  equipment. 

PRODUCTION  DESIGN  OF:  Military 
and  commerciol  communications 
and  navigation  equipment. 

FIELD  ENGINEERS  —  Supervise  in¬ 
stallation  and  maintenance  of  radio 
ond  radar  equipment.  Factory  train¬ 
ing  will  be  given.  Base  salaries 
from  $4200  to  $6900  per  year. 
25%  bonus  for  time  spent  overseas. 
Traveling  and  living  expenses  paid 
by  Bendix.  Insurance  plan. 

TEST  AND  INSPECTION  ENGINEERS 
—  Practical  knowledge  of  radio, 
rodar,  or  TV  manufacturing  proc¬ 
esses.  Good  knowledge  of  radio 
fundamentols  essentiol.  Base  sal¬ 
aries  from  $3900  to  $5880. 

TECHNICAL  WRITERS  -  Knowledge 
of  radar  fundamentals  or  radio  re¬ 
quired.  Work  closely  with  engineers 
to  gather  material  for  instruction 
and  mointenance  manuals.  Base 
salaries  from  $3400  to  $4300. 

LABORATORY  TECHNICIANS  -  Re¬ 
quire  knowledge  of  radio  funda¬ 
mentals  and  skill  in  use  of  meas¬ 
uring  instruments  and  laboratory 
equipment.  Previous  industrial  ex¬ 
perience  essential.  Salaries  from 
$262  to  $321  per  month. 

BASE  SALARIES  FOR  ALL  POSI¬ 
TIONS  LISTED  ABOVE  ARE  SUP¬ 
PLEMENTED  BY  UP  TO  30%  FOR 
REGULARLY  SCHEDULED  48-HOUR 
WEEK. 

Housing  is  no  problem  in  Baltimore. 

Excellent  group  insuronce  and 
fomily  hospitalization  plan. 

Attractive  retirement  pton  for  pro¬ 
fessional  personnel. 

Write  for  app/icafion: 

Engineering  Personnel  Supervisor 
Department  E 

BENDIX  RADIO  DIVISION  of 
Bendix  Aviation  Corporotion 
Boltimore  4,  Morylond 
TOwson  2200 


RESEARCH  •  DEVELOPMENT  •  DESIGN 

ENGINEERING  WITH  A  FUTURE 

The  steady  growth  of  severed  established  research  and 
development  projects  has  created  a  number  of  exceptional 
engineering  opportunities  with  a  future. 

PHYSICISTS— ENGINEERS 

Positions  are  now  available  in  ovur  organization  for  quali¬ 
fied  physicists  and  engineers  with  backgrounds  in  circuit 
anedysis,  microwaves,  servomechanisms,  analog  com 
puters,  etc.  Openings  exist  at  several  levels  with  salaries 
dependent  on  ecucation,  ability,  and  experience. 

If  you  are  qualified  and  interested  in  a  position  which  com¬ 
bines  stability  and  unusual  opportunity,  write,  giving  full 
details  to  Mr.  C.  G.  Jones,  Manager,  Salary  Personnel 


GOOr^SvE  AR 

AIRCRAFT  RPORATION 
Akroo  15,  Ohio 


Leading  Radio  Correspondence  School 
seeks 


DIRECTOR  OF  INSTRUCTION 

An  electronics  engineer  with  academic  leanings  will  enjoy  this  voried'  and  challenging 
assignment.  Should  have  B.$.  or  M.S.  from  recognized  engineering  college.  Requires 
practicol  experience  in  radio,  television  and  electronics.  Responsibilities  include  direc¬ 
tion  of  deportment,  creation  and  revision  of  instructionol  material.  Teoching  experi¬ 
ence  not  essential.  Attroctive  solory,  bonus  ond  profit-shoring  plan.  Age  32  to  45. 
P-tSfM,  Electronics 
3S0  W.  42  St.,  New  York  is,  N.  Y. 
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I 


Admiral 

Electronic  Engineers 

Needed  Immediately  for 
Long  Range  Research  Program 

Admiral  Corporation,  one  of  America's  largest  electronic  and 
appliance  manufacturers,  needs  electronic  engineers  for  long 
range  research  program  covering  both  consumer  as  well  as  gov¬ 
ernmental  projects.  Project  and  senior  project  engineers  with 
minimum  of  two  to  five  years’  experience  needed  immediately. 
Top  pay  with  excellent  opportunities  for  advancement.  Send 
resume  of  experience  and  education  to  Engineering  Persoimel 
Manager  .  .  . 

ADMIRAL  CORPORATION 

Dept.  E,  Chicago  47. 


Wanted 
ENGINEERS 

AND 

SCIENTISTS 

Unusual  opportunities  for  outstand¬ 
ing  and  experienced  men. 

These  top  positions  involve  prelim¬ 
inary  and  production  design  in  ad¬ 
vanced  military  aircraft  and  spe¬ 
cial  weapons,  including  guided 
missiles. 

Immediate  positions  include: 
Electronic  project  engineers 
Electronic  instrumentation  engineers 
Radar  engineers 
Flight  test  engineers 
Stress  engineers 
Aero-  and  thermodynomicists 
Servo-mechanists 

Power  plant  installation  designers 
Structural  designers 
Electro-mechanical  designers 
Electrical  irutallotion  designers 
Excellent  location  in  Southern  Cali¬ 
fornia.  Generous  allowance  lor 
travel  expenses. 

Write  today  for  complete  infor¬ 
mation  on  these  essential,  long¬ 
term  positions.  Please  include 
resume  of  your  experience  &  train¬ 
ing.  Address  inquiry  to  Director  of 
Engineering, 

NORTHROP  AIRCRAFT,  INC. 

1009  E.  Broedwoy 

Hawthorne  (Los  Angeles  County)  Colifornio 


PHYSICISTS 

and 

ELECTRONIC  ENGINEERS 

Both  junior  and  senior  engineers 
as  well  as  administrative  person¬ 
nel  with  technical  background  ore 
needed  for  employment  with  ex¬ 
panding  research  and  develop¬ 
ment  organization  specializing  in 
Instrumentation,  Radio  Telemeter¬ 
ing,  Missile  Guidance,  Telemeter¬ 
ing  Data  Treatment  and  special 
electro-mechanical  devices.  New 
laboratory  facilities  located  in  re¬ 
search  center.  Corporation  has  five 
year  history  and  is  operating  on 
pre-Korean  contracts. 

Replies  held  in 
strictest  confidence. 

Please  send  complete  resumes  to: 

APPLIED  SCIENCE  CORPORATION 
OF  PRINCETON 

Post  Office  Box  44 
Princeton,  New  Jersey 
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AC  SPARK  PLUG 
DIVISION 

of 

GENERAL  MOTORS 
CORPORATION 

PRECISION  INSTRUMENT  PLANT 

Positions  now  ovoiloble  for  highest  caliber 
personnel  in  the  field  of  airborne  oute- 
motic  elecfro-mechonicol  control  eqeip- 
ment. 

MECHANICAL  DESIGN  ENGINEERS 
ELECTRONIC  ENGINEERS 
SERVO  ENGINEERS 
JUNIOR  ENGINEERS 

New  ond  expanding  diyision  of  on  estab¬ 
lished  firm  with  20  years  of  successful 
experience  in  the  instrument  field.  Work 
invoUed  deals  with  the  manufacture  and 
development  of  highly  complex  equipment 
of  the  most  advanced  type. 

Write  or  Apply 

AC  Spark  Plug  Division 

GENERAL  MOTORS  CORPORATION 

1925  E.  Kenilworth  Place 
Milwaukee  2,  Wisconsin 


WANTED 

PRINTED  CIRCUIT 
ENGINEER 

for  permanent  position 
•with 

IBM 


Electrical  or  chemical  engineer 
familiar  with  printed  circuit 
technicpies  to  assist  in  cm  ex¬ 
panding  development  program. 
Reply  direct  to  Mr.  P.  T.  Von- 
ness,  Persoimel  Manager.  In¬ 
ternational  Business  Machines, 
Dept.  1723.  Poughkeepsie,  New 
York. 
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Engineers. . . 

Physicists. . . . 

Chemists . 

Metallurgists. . . . 

A  Reminder 

from 

GENERAL 

ELECTRIC 

Tremendous  material  resources 
. . .  the  stimulation  of  highly  crea¬ 
tive  work  .  .  .  long-range  security 
and  professional  recognition  .  .  . 
these  are  but  a  few  of  the  assets 
General  Electric  offers  you  in  un¬ 
usual  positions  now  available  in: 

Advanced  Development,  Design, 
Field  Service  and 
Technical  Writing. 

If  70U  A  Bach«lor‘s  or  AtfTAOOod 

Doffreo  In  Blectrtcal  or  Mochaalcal  Bavt' 
nooiinr.  PbTalca.  Matallarry  or  Phyoteal 
Cbomlatry  and  aiporUneo  la  tbo  Bloo- 
tronloo  Induatry,  yoo  can  oapand  yonr 
tmlnlng  and  oxporlonco  to  tbo  folloot  In 
oponlnyo  tn  eonnoetloa  with: 

. .  MILITARY  RADIO  &  RADAR 
. .  MOBILE  COMMUNICATION 
. .  MULTIPLEX  MICROWAVE 
COMMUNICATIONS 
. .  ELECTRONIC  COMPONENTS 
. .  TaEVISION,  TUBES 
and  ANTENNAS. 

Please  send  resume  to: 
TECHNICAL.  PEOlSONNia, 
Ea.EX:TRONICS  PARK 


GENERAL^ELECTRIC 

Syracuse,  New  York 


ATOMIC  ENERGY  INSTALLATION 

NEEDS 

ELECTRONICS  ENGINEERS 

Two  to  ten  years'  experience  in  research,  design,  development  or  test. 
Patent  history  desiroble  but  not  necessary.  A  variety  of  positions  open 
for  men,  with  Bachelor's  or  advanced  degree,  qualified  in  one  or  more 
of  the  following  fields: 


RELAYS  •  TELEMETERING 

PULSE  CIRCUITS  •  UHF  TECHNICIANS 

SERVO-MECHANISMS  •  INSTRUMENTATION 

LOW  POWER  APPLICATION  •  QUALITY  CONTROL 

TEST  IQUIPMINT  RCLATING  TO  THt  ABOVl 


CAREER 

DRAFTSMEN 

EXPERIENCED  CAREER  DRAFTSMEN  WITH  NO  COLLEGE  DEGREE. 


These  are  PERMANENT  POSITIONS  with  Sandia 
Corporation  in  Albuquerque,  New  Mexico.  Sandia 
Laboratory  is  operated  by  Sandia  Corporation,  a 
subsidiary  of  Western  Electric  Company,  under  con¬ 
tract  with  the  ATOMIC  ENERGY  COMMISSION. 

This  laboratory  offers  good  working  conditions  ond 
liberal  employee  benefits,  including  paid  vacations, 
sick  leave,  and  a  retirement  plan. 

Albuquerque,  center  of  a  metropolitan  area  of  ISOfiOO,  is  located  in  the  Rh  Grande 
Valley,  one  mile  abme  sea  lent.  The  "Heart  of  the  Land  of  Cnchantment."  Albuquerque 
lies  at  the  foot  of  the  Sandia  Mountains,  which  rise  to  IlfiOO  feel.  Climate  is  sunny, 
mild  and  dry  the  year  'round. 

,  Make  Application  to:  *  ' 

PROFESSIONAL  EMPLOYMENT  DIVISION 

SANDIA  CORPORATION 


SANDIA  BASE 


ALBUQUERQUE,  NEW  MEXICO 


IF 


YOU  are  an  engineer  or  a  physicist . 

YOU  have  skills  and  interests  related  to 

diverse  armament  development  projects  . 

YOU  are  capable  of  assuming  greater  responsibility 

YOU  prefer  the  personalized  attitudes  and  policies 
and  the  demands  for  ingenuity  and  versatility 
offered  by  a  small  progressive  company — 

WE  would  like  to  make  your  acquaintance 


QMJAfSAfrr, 


4415  REISTERSTOWN  RD. 
BALTIMORE  15,  MARYLAND 


and 

and 
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EKCINEERS 

Design  and 
Development 

Experienced  in  any  oi  the  fol¬ 
lowing  fields 

GYROSCOPES 
COMPUTERS 
SERVOMECHANISMS 
INSTRUMENTATION 
FIRE  CONTROL 
RADAR 

CONTROL  CIRCUITS 
ELECTRICAL  COMPONENTS 

Excellent  Working  Conditions 
Permoment  Positions 
Good  Starting  Salaries 
Opportunitr  ior  Professional 
Growth  and  AdTOncement 


want  Representation  in  4  Nlarliets 
New  York  —  Boston 

CKieafljo  —  Los  An^el  es 

Promirtent  Middle  West  manufacturer 
of  electronic  equipment  wants 
qualified  manufacturer’s  representative. 

We  are  especially  interested  in  a  company  or  man  now  con¬ 
tacting  manufacturers  and  wholesalers  on  electronic,  electrical 
and  radio  component  products.  Our  product  has  widespread 
application  in  major  appliances  and  related  production.  De¬ 
sign  experience  is  valuable. 

This  would  be  a  straight  commission  arrangement.  Please 
give  us  full  details  on  lines  you  now  handle,  area  covered 
regularly,  and  other  pertinent  facts. 

Address:  RW-1302,  Electronics 

520  N.  Michigan  Ave.,  Chicago  11,  Illinois 


APPLY  by  sending  complete  resume  to 
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If  You’re  Interested 
in  Yourself-— We’re 
Interested  in  YOU! 


Development  Engineers 
for  Electronic  Aircraft  Armament 


You  miy  think  this  an  unusual  attitude  for 
an  employer  to  take,  but  the  faa  is,  “self- 
interest"  is  often  overlooked  and  even  con¬ 
sidered  undesirable  by  some  employers. 

But  here  at  Honeywell,  we  believe  self- 
intetest  is  healthy  for  our  employees  and  for 
rhis  company.  And  we  back  up  our  belief 
not  only  with  money,  security  and  the  usual 
“fringe  benefits,"  but  also  by  giving  people 
satisfying,  challenging  work  and  opportuniry 
for  advancement  NOW  —  not  tomorrow  or 
next  year. 

Consider  the  self-interested  engineer.  He 
wants  always  to  use  the  latest  in  elearonic 
and  engineering  techniques.  He  wants  to 
work  at  his  full  creative  capacity.  He  wants 
to  show  more  than  just  a  fraction  of  his 
actual  potential.  Because  he  knows  that  in 
this  kind  of  position  lies  his  best  opportu¬ 
nity  to  further  his  career. 

So -here  at  Honeywell— we  take  great  care 
to  put  a  self-interested  engineer  in  his  proper 
field -research,  development  or  design.  We 
let  him  loose  in  basic  research.  Or  we  give 
him  meaty  problems  in  electronics  and 
electro-mechanical  devices.  We  let  him  tear 
into  gyro,  servo-mechanism,  relay,  heat  ttans- 
fer,  electrical  contact  phenomena  or  aero- 
elasticity.  In  othet  words -we  give  him  the 
work  he  wants  and  needs  to  do. 

Yes,  Honeywell  goes  for  self-interested 
engineers.  We  want  them  when  we  find 
them  and  we  keep  them  when  we  get  them. 

If  this  kind  of  thinking  appeals  to  you, 
the  chances  are  you’ll  be  mighty  valuable 
to  yourself  and  to  us  by  working  at 
Honeywell.  Why  not  start  right  new  to 
do  something  about  it.’  Depending  on 
the  location  you  prefer,  write  to  H.  D. 
Elverum,  Personnel  Department  EL-2, 
Minneapolis  8,  Minn,  or  W.  Reiterman, 
Personnel  Department  EL-2,  Philadelphia 
44,  Pa.,  giving  your  qualifications  and 
experience.  Your  letter  will  be  held  in 
the  strictest  confidence,  of  course. 


ELECTRONIC  INSTRUMENTATION  •  ELECTRONIC  COMPONENTS  • 
SERVOMECHANISMS  •  RADAR  •  ELECTRONIC  PACKAGING  • 
CALIBRATION  AND  TESTING  ENGINEERS  FOR  PRODUCTION 

Job  openings  range  from  racent  graduates  to  Engineers  with  yean  of 
experience.  Attractive  employee  benefits  include  group  insurance  and 
pension  plans;  paid  holidays  and  vacations. 

Send  complete  resume,  listing  salary  requirements  and  availability,  ta: 
Technical  Employment  Supervisor,  Station  483-J 


THE  EMERSON  EIECTRIC  MEG.  CO. 

8100  Florissant  •  St.  Louis  21,  Missouri 
LEADERS  IN  THE  ELECTRICAL  INDUSTRY  SINCE  1890 


ELECTRONIC 

ENGINEERS 


on  offiliote  of  Cornell  University 

•mployg  about  700  pooplo  on  Tital  roso<irch 
work  in  all  bronchoi  ol  aoronautical 
•cionco.  Wo  aro  gradually  oxponding  our 
ociontiiic  ■toH«  and  hao#  ooooral  porno- 
nont  positiono  opon  tor: 


PHYSICISTS 

FOR  RESEARCH  IN 
TELEVISION  AND  ALLIED 


ELECTRONICS  ENGINEERS 
PHYSICISTS 

MECHANICAL  ENGINEERS 
AERODYNAMICISTS 
AERONAUTICAL  ENGINEERS 
CHEMICAL  ENGINEERS 


in  such  fields  as; 

GUIDED  MISSILES 
RADAR  RESEARCH 
BASIC  AND  APPLIED  PHYSICS 
ELECTRONIC  COMPUTERS 
SYSTEMS  ANALYSIS 

AIRCRAFT  PRECISION  INSTRUMENTATION 
WIND  TUNNEL  RESEARCH 
FLIGHT  RESEARCH 
DEVELOPMENT  ENGINEERING 
HEAT  TRANSFER 
THERMODYNAMICS 


EXCELLENT  OPPORTUNITIES 
FOR  SPECIIOISTS  IN 

•  UHF  CIRCUITS 

•  CATHODE  RAY  TUBE  DESIGN 

•  aECTRONIC  ciRcuns 

•  VACUUM  TUBE  KCHNIQUES 

QUALIFIED  APPLICANTS  ARE  INVITED 
TO  WRITE: 

MANAGER,  TECHNICAL  EMPLOYMENT 

WESTINGHOUSE  ELECTRIC  CORP. 

306  4TH  AVE.,  PITTSBURGH,  PA. 


Minimum  roguiromont  is  a  B3s  Adoancod 
dogroos  aro  ooon  bottor.  but  oxporionco  to 
back  up  fbo  dogroo  is  roolly  bost  Wo 
pay  industrial  wagos.  Othor  tangible  ad* 
▼antogos  boro  (tor  oxamplOa  our  soil- 
•ponsorod  intomal  rosoarcb  policy)  should 
bo  of  particular  intorost  to  moa  with 
intolUgonco,  ingonuity,  and  InitiatiTO.  Bond 
us  your  rosunto;  all  inquirios  aro  strictly 
conlidontiol.  Promising  candidates  will  bo 
inoitod  to  Buiialo  tor  intorriows  ot  Lobora* 
tory  expense. 


Honeywell 
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3A7 

aB7 

2V3G 

2X3 

2X3A 


Rxas  . 
RK33  . 
RK34  . 
RK48A 


ar>P7 

2GP7 

2HP7 

2tJ’4 


BKK 

BLSG 

B1.A  . 

BLBG 

ALAGA 

A1.7  . 

AI7C 


RKA5 


13BAA  . 

1  2BFA 
13C8  .  .  . 
1215GT 
12HA  . . . 
13J5GT  . 
13J7GT  . 
iaK7GT 
13K8  . 
I2tJ7 
I3SA7GT 
13SC7  . 
138F3  . 
138^7  . 
13807  . 
138R7  . 
iaSG7  . 


1630 


IAAP4 


723A  n 
724R 
7358 
72AA  . 
7368 


3A5  . 
387/ I  29  I 
;U»A  121M 
31.F4 
344  .  . 
3g5GT  . 
3S4  .  . 


eQ7  . 
AR7  . 
BS7G 
A88GT 
ASA7 


730A 
7  50TL 

801  a' 

802  . 
803  . 


83  .  . 
83V  .  . 
H4  8Z4 
85  .  . 

SOY 

I17L7  ! 
I  I7N7 
lltP7 


RK33 


6SD7GT 

A8F5 

ASF5GT 

ATF?  . 

AFG7 

A.SH7 


lOOTH 


'5R4GY 


1980 

1981 
2050 


5U4G 

5V4G 


OIL  CONDENSERS— DC  RATINGS 

Ml-P  »00.  S  .S*  I"  MFD  ISDO*  JJ.l 


HIGH  CAPACITY  CONDENSERS 


rHONc  oioav  •.0147 

WHITE  KOR  Ql’ANTITT  PRICES 


FULL-WAVE  SELENIUM  RECTIFIER  STACKS 


4^ 


ii-H  S 


TUBES!!  BRAND  NEW!  STANDARD  BRANDS!  NO  SECONDS!  COMPARE!  TUBES!! 


RADIO  HAM  SHACK  Inc. 

189  GRtENWICH  STREET  .  NEW  YORK,  N.  Y 


August,  mi  —  ELECTRONICS 


1Ni1<h^  Mil 


RECEIVERS 


ARA  smi  N*Vk 

4.V{B  SrN»  550KC 

45r>B  H  »  mcji.  ChXMl. 

433  200  1750KC.  Oon«l 
ARK  2  334-2S8  mm.  Ni^h 


4.^»  A  7  9.1  met  Good .  i 

OM  A  3  4  me*.  New . . 

TYI'E  O  5.3-7  mi».  New . 

AVT-23  3O0O-13.OfjOKC  fompleie  w 'control  box, 
mxniiftl.  etc.  C.W.  or  phone.  14  or  28t  Input. 

Br«n«1  new.  OriglnAl  cue* .  . 

Br  950A  100-156  m».  New . 


Br-4''*6  Modulator.  Good.....  . 

B4'-4r»«)  t'ontrol  Box  <3  rec).  V-^ed.  . 
RC-4.M  i'ontrol  Box  (xmltUr).  L*<wd.  . 

Bi:  442  Heiay  rnlt  (ANT.).  Une*! . 

Flexible  SbaftlnjT  Available 


Sound  1‘owered  t'beat  and  Heatl-wta  MI-2454-B 
t\pe  O.  mfa  Kt\4.  Brand  new  in  nrlffinal 

boxea  Pair . . \ 

Traillna  Wire  Antenna  Feed  T\ibe.  New . 

Goniometer  for  SCR  277  Idrectlon  t'inder. 

Excellent  . 

IU<-7  Interphone  Control  Box.  NVw . 

FT  154  Bt'  348  Shock  MounU . 

AN,  CRW  Receiver  for  Remote  Control . 

Bt'-IlMNi  Beai'on  Roceiver  200-4iH>KC.  SXr  In 
Excellent  . 


RT-39  APG-5  10  CM  LUTIl  R  F  head  4  rao<!uUlor 


SCR-610  similar  to  Sf'R-SlO  except  for  fre^. 
which  U  37.0-38.9  mca.  Excelient  ooDdiUon. . 


SCR-694  Field  Radio.  Light  weight  veralon  of  SCB-384 


PE^7 

PE>9g 

PE-101 

PE-103 

PP-IS-AR 

RA-42 

ATR 


6  ft  13 
VibrapMk 
(fee  B<>4S9 
loTerter 
Itv 


additional  coat. 


WRITE  FOR  QUANTITY  PRICES 

;•«  eubject  tb  changb  witbowt  n«lice. 
MVC  minimum  orObr  $10.00. 
bepobit  reeuirve.  AM  mbrchangiM 


SEARCHLIGHT  SECTION 


WANTED!  WANTED! 

.\TTK\T1<»N  coUegee.  !wh«M>ls.  ham^  imiiLotriaUll 
lli»:ltext  i>ru>«  paol  for  .<iurplu!i  eiiulpnient.  pertn.  and 
tube^  We  are  especiaU>  Inokmg  for  teat  e>iuipin«Ot 
TS  12.  13.  14  .M’.  15  Al*.  I40  11*.  17:;.  174. 

iT.'i.  2'*.*.  2ti3.  An>  types  with  TS  iireflx.  Write 


di  SPECIALS  OF  THE  MONTH  i^l 


WANTED!  WANTED! 

A1*H  4.  9,  7  and  tuning  uotta.  ARC-l.  3.  ART-13. 
ATC,  APS-lo.  microwave  e>iiiipnieni  in  S.  K.  X-baod 
APS-15.  APg  11.  AI»S  13.  SCR-3(H1.  284.  694.  etc. 
Be  331,  342.  34!v.  Bi'  IU16  tape  recorders.  Write. 


RADAR— COMMUNICATIONS  AND  TEST  EQUIPMENT 


measure  power  and  freiiuency.  113v  60  3600  cyc- 
T8-S/AP  S-ban<t  Frequency  and  Power  Meter.  Port¬ 
able.  Battery  titN'raied.  Complete  with  all  cables. 
TS-33;AP  X  band  Frequency  Meter.  8500-96i)0  mce. 
i'ontalna  crystal  detector  and  indicating  meter.  Out¬ 
put  to  scope  will  indicate  pulse  ware  shape. 

TB-b2.^AP  X-band  Echo  Box  8400-9600  nice,  tuned 
and  untuned  input.  Will  indicate  resonance  on  meter. 
Complete  with  pick  up  antenna  and  caMe. 

T8-268  CP  i’rystal  Diode  Test  Set.  i:»ed  to  check 
1N21.  1N22.  1N23,  etc.  Battery  operated.  Port¬ 
able.  Complete  with  sparet. 

TS-«9'AP  Voltage  Divider-  1:10  and  1:100  ratloa.  j 
Wide  band  for  true  pulse  shape,  (hitput  to  scope. 
TS-IO.APN  Altimeter  Test  Set.  Good  condition. 

Complete  With  cables  and  dummy  antenna - $35.00 

T8-13/AP  V.8.W.R.  TVei  Set  for  X-band.  Cwnidete 
with  amplifler.  slotted  line,  termination,  adap¬ 
tors.  etc.  In  2  carrying  cases.  Excellent.  I 

T8-4ri'APM-3  X-Band  signal  generator.  8400-9600  \ 
MCA  pulsed  4  CW  output.  1’se«l  to  check  AP84  4 
similar  sets. 

T8-36'AP  X-ban«i  Power  Meter.  CoosLits  of  power 
measuring  circuit.  Horn  antenna,  co-ax  to  ware 
guide  adaptor,  connecting  cable  and  probe.  Will 
measure  either  absolute  or  relative  power.  Nomi¬ 
nal  band  of  usefulnesa  Is  appro.x.  8. 5-9.7  KM('. 
Excellent  condition. 

TS-II8/AP  RF.  Wattmeter  for  the  range  of  30-750 
mcs.  Will  measure  power  up  to  500  watta. 
Complete. 

TS-174/1T  Freq.  Meter.  Freq.  range  is  50-350  met 
High  freq.  version  of  BC  221  Excellent  Condi¬ 
tion  . . $389.00 

1-185  Signal  Generator  L-band  search.  S  band 
tracJi.  I’sed  with  SCR-545  and  similar  sets.  ' 
Complete  with  cahlea.  Good  condition.  I 

TS-61 'AP  S-band  Echo  Box.  1’slng  meter  provide*! 

It  Is  iMVHsible  to  maximise  the  XMTB  adiusUnent 
and  determine  relative  power  output.  Complete 
with  prf>be  and  cabla.  Very  gotsl  condition. 

TS-13/AP  Xa  band  signal  generator,  wave  meter, 
wattmeter  Precision  lab  microwave.  Test  set.  Will 
provide  either  pulsed  or  C'W  output  in  Xa  band.  In¬ 
put  115t  60-800  eye. 

T8-236^AP  used  to  measure  peak  power  output  of 
any  zmltter  In  Ibe  range  of  200-1000  mcs.  Has 
provision  for  oscUloscopic  signal  observation  and 
built  in  calibration.  Part  of  AN  Al'M-39.  Excellent. 
TSX-4SE  X-band  spectrum  analyzer.  I'nlt  will  analyse 
magnetron  4  klystnvn  output  from  84O0-96UO  MCS 
Double  moding.  pulling,  sparking,  etc.,  can  be  ob- 
sened.  115v  60  qyc.  Input. 

T8-14/AP  consists  of  S-band  signal  generator,  freq. 
meter.  wattmeter  and  cables.  Power  Input  Is  115r 
50-2600  eye.  Csed  to  check  various  S-band  radan 
and  beacons. 

TS-170/ARS'-5  XTAL  controlled  test  ose.  with  the 
following  freq.  ranges:  333.6.  393.8  .  335.0  depending 
on  XTAL  lU  use.  11)11  set  la  used  to  align  glide 
path  ret'elvers.  Batteries  and  antenna  are  self  con¬ 
tained.  Exf^llent  oonflltlon. 

AN-A1*S-S  Airborne  X-band  Searrh  and  Homing 
radar.  Complete.  Contains  RF  head,  modulator, 
svnehronlier,  oontml  boies,  pluga.  antenna,  ttc. 

115r  400  eye.  Excelleot  oonditlon . IB79.00 

ASR-5  L-beiid  Search  and  Homing  radar.  Complete. 
Contains  xmitter.  receiver,  power  unit,  cuotr^ 
box.  plugs,  etc.  115v  400  eye.  T^celleot  ooa- 

dltloo  . $I2$.M 

BCR-518  Radar  Altimeter.  500  mcs.  equipment. 

Complete  with  xmitter.  reeeiver.  control  box,  power 
unit,  junction  box  with  all  cables.  raclLv,  etc.  Unit 
will  Indicate  altitude  up  to  50,000  ft.  Power  input 

is  28v.  New  oonditlon . $09.90 

AN/AP8-15  R.F.  Head  and  Modulator.  X-band.  Com¬ 
plete  with  all  tubee.  G*vod  oonditlon . IM.M 

AN/APA-23  Automatio  Signal  Strength  and  Time  Re¬ 
corder.  Unit  will  acan  a  receiver  thni  its  range 
and  record  all  signals  on  electroeensltlve  paper. 
Input  is  USv  60-2600  cyo.  and  38v  DC.  u- 

cellent  eondltiott  . $179.00 

DYNAMOTORS  AND  POWER  UNITS 


13V/S4T  475  .200 

30  ISO  .060 

30  970  .160 

12  220  .000 

12  37S  .110 

900  .SO 

28  1000  .390 

2$  900  .260 

190  .010 

14.9  .9 

Vibrator  Power  Sapp 


.VN  CRTs  \  U'tory  Girl.  Dual  frequenov  emergency  ' 
Ui-lNvat  xmitter.  t'umplete  with  xmitter.  kite 
hydnigeo  generator,  etc.  .New  In  kna|«vack.  C  A  A. 

*I»lw‘'»'ed  . $$0.90  I 

AN-APR  5  Radar  Search  Retviver.  Freq.  range 
1000  3 1  IN)  mos  Will  detect  signals  up  to  10.000 
mrw.  with  re<1u4*ed  sensitivity.  Contains  oscillator  i 
and  mixer  cavity,  IF  strip,  power  •tupply.  Input  M-  > 

2600  eye.  llSv.  Exueileni  oonditlon . 1375.00  J 

T-50  Railiivtelegraph  Transmitter  complete  with  power  I 
<iU|)pl>'  aud  all  ait'cesorles  with  spartw.  Portable.  ' 

New  in  emtea . $279.00  1 

AN  AIT  5  300-1.500  mcs  xmitter  cavity  oscillator  ! 
UHing  30^3  lighthouee  tube.  Power  output  30  watta  [ 
Noise  modulate*!.  Kxcellcnt  rondltlun.  Complete 

with  all  tubes .  $149.90 

.SK-IM  Ra<lar  Keix-lver  Indicators.  Freq.  195  mca.  i 
2  K  F.  stages.  3  IF  stages.  1  video,  etc.  New 

condition  . $129.00  | 

S<'K-183  Airborne  Command  F.quipcnent.  Freq.  range 
2()1-398KC  and  2.50O-77OOKCH.  Complete.  Contains  i 
receiver,  xmitter.  dvnamotor.  antenna  switch,  control  ] 
box.  cutis,  etc.  Power  input  24  2kv.  Brand  new  ' 
in  original  ca*»eti.  Manufacteured  by  Western  , 

Electric  .  $129.00  : 

NAVY  RU  Ctvmmand  Equipment.  Similar  to  STR-  I 

183 . $129.00  I 

Dr  1  Direction  Finding  Eiutpment  for  HCK-183  and  ' 
HI*  Series  Kqulpment.  Can  be  used  with  any  re¬ 
ceiver  for  'iireetton  finding  in  freq.  range  200 

1600KC.  .New.  cYimplete . $49.00  j 

SCR-515  (RC-645)  contains  xmitter.  receiver,  dyna- 
motor  PE-101,  control  box,  manual,  etc.  New  918.9$ 
A.N/E'l'N-l  ElBBKAl  Ground  portnhl.,  hMoon  r».  I 
Aponder.  Unit  will  work  Into  the  AN/APN-2  trans¬ 
ponder  for  purpobea  of  homing.  O.  W  communication 
ran  also  be  carried  on  between  plane  and  ground. 
Unit  comes  complete  with  xmitter,  receiver,  power 
pack,  phones,  etc.  Brand  new  In  knaiwack.  AN/ 
APN  2  EgUIPMENT  CAN  BK  8UPPUEI>  ON 
ORDER 

St'R  268  G  Auttunatio  Radio  Compass  Fre<).  range 
2(N)-175UKC.  ConipMe  with  BC-433  U  receiver. 
BC  4:14.  U»-2l.  1-81,  1-82.  BK22.  etc.  Very  good 

condition  . ii».99 

8CR  3(10  Frequency  Modulated  Transceiver.  Freq. 
range  4o  48  mca.  comiHete  with  18  tubes,  hand- 


COMMAND  EQUIPMENT 

ARC-5  274N  OTHERS 


TRANSMITTERS 


ACCESSORIES 


MISCELLANEOUS  SPECIALS! 


35  lbs.  with  battery,  eai'h . $275.00  ; 

TC8  Marine  Ra<Uo  TVlephone  and  Telegraph  Xmlt-  j 
ting  and  Rec^eivlng  Equipment.  Freq.  range  1.500-  I 
12()0<)KC.  Consists  of  xmitter.  receiver,  antenna 
loatllog  coil,  remote  control  box.  power  unit,  cables, 
etc.  Power  input  la  13  or  32v  DO.  We  can  supply  , 
an  llOv  AC  power  supply  for  atatlonary  use  at  addi¬ 
tional  coat.  Excelltsit  coiidirlon. 

S('R-.536  Xmltter-Keceiver  (handy-talkie).  Freq.  range 
3N85-.5564)KC.  Complete  with  coils,  tubea.  crystals. 

Very  good  ocHidltioo .  $89.95 

AN  APA  16  l*anoramic  Adaptor  for  use  with  any  re¬ 
ceiver  with  following  IFs:  4.'<5KC.  5  mca.  36 
mcs.  I'nit  will  give  panora.nio  presentation  ( 1 
mo  wide  for  455KC  LnputI  (lOuKC  for  5MC  input) 
l2MC  for  30  mca  input).  Power  input  U5v  460  eye. 
but  can  be  chnnged  with  the  addition  of  a  proper 

power  transformer.  Excellent  condition . $175.00 

10  CM  R.F  package.  2700  mca.  Conalata  of  BC-1007 
modulator  4  BC-1091  RF  head.  Power  output  approx 
40  KW.  Complete  with  tubed . $196.00 


trans  w.T  R  tunable.  New . $1319.00 

SCR-510  Freq.  Modulated  Portable  Transceiver.  Cover¬ 
ing  range  of  20.0-27.9  mcs  in  80  channels  lOOKC 
apart,  t'omplete  equipment  ••oiwlfting  BC-820 

transceiver,  power  supply  rE-97A,  T-17  mike, 
handset.  AN -45  antenna,  battery  operated  or  6  or 
12t  input.  Excellent  condition . W9.95 


AN  APA  11  Pulse  Analyzer  to  work  wlU  Search  Re¬ 
ceiver  for  analysis  of  received  pulsed  tlgnala.  P^. 
pulse  width,  wave  shape,  can  be  displayed  00  an  cR 
tube.  Unit  can  alao  be  used  aa  a  standard  otcillosoope 
for  general  servicing  work.  Input  U  U9v-406-26(Mi 
rye.  but  can  be  changed  with  the  addition  of  a  60  eye. 
tra^ormer  Very  good  oonditlon. 


A3^:  comet  with  transceiver  BC-1306.  ON-45  or  58 
band  generator,  antmna  aystem,  microphone,  headset, 
etc.  In  excelleot  condition. 

PE-337  AC  Power  Supply  for  sUUcmary  uao  can  be 
supplied  at  addlUonal  coat. 

8<'R-533  VHF  Airborne  Command  F^iulpment.  Freq 
range  100-156  mca.  in  4  channels  receiver  and 
transmitter.  Crystal  controlled.  Complete  equip¬ 
ment.  Conalata  traos/r«c.  control  box  BC-6()2. 
dvnamotor  PF-<»4.  AN164A  antenna,  plugs,  etc. 
Power  Input  with  PE-ii4  is  28t  KxE-ellent  condition 


BC-4:t.3G  Compass  Receiver.  200-1750KC  in  3  ^ 

bantls  Excellent . .  39.96 

B<'-7T8  Gibson  Girl  506KC.  Good  mndition . . . .  3.96 

BC-1016  Tape  Recorder  t'om^ete.  NVw .  459.90 

CFI  Unit  with  2(N)KC  Xtal.  New .  14.95 

BC-73.'ID  receiver  with  tubes .  29.96 

BC  339  Tran.smitter.  Excellent . 99.95 

UBG-1  Sonar  complete  with  Hydrophone. 

Exi'ellent  .  129.00 

RC  608  automatic  keyer  for  SCH522  .  9.99 

A.N  KGA  Antenna  for  SCR-o23.  ax  handle. 

New . .  3.96 

R('- 1284  lighthouse  tube  preamplifier.  Excel. . . .  60.96 
ASK  5()0  mcs  YAtH  Antenna  Dual  6  Element..  14.96 

Single  5  Dement .  9<96 

AN  AP.\-17  Radar  Ihrertion  Finding  Antenna, 
bach  to  back  parabola,  freq.  range  SOO-iOOO 
m<-s.  Horiztvntally  and  vertically  polarised.  _ 

Excellent  .  69.00 

BC-996  Interphone  Amplifler.  Good .  9.96 

ART  13  Loading  Condenser.  Excel .  *.9^ 

CW-3  Less  Coll  4  Crystals.  New .  29.6# 

CU-25  Loading  Box  for  AKT-13 .  49.99 

.\8-27/ARN.5  Antennas.  Very  g*>od .  4.94 

SA-l/AR.N-l  Part  of  ARN  1.  Very  good .  2  96 

1D-80/APA-17  Indicator.  Excel .  129.96 

ItBM-4  Receiving  Central.  Complete  with  all 

Power  Supplies.  Carrying  Caae  4  C'ahlea.  _ 

New  . 329.90 

AVR-15  Aircraft  Receiver.  Very  good .  19.96 

I  BC-923  Receiver.  Very  good . 39.96 

I  BC  800  Xmitter  Receiver.  Very  gotxl .  39.96 

I  HA  -  306  FM  Exciter.  (MfXl  Tern  pro).  New -  32.59 

^  .\-55  iNunmy  Antennas.  Very  good .  2.29 

1  BC  136.5  t'ontrot  Box.  G*mk1 .  3.99 

FL-8  Filter  .  5  96 

I  FL-5  Miter.  liew  Cables.  Fair .  2.69 

I  ;iC-16  D  OSAB  Gun  Camera  Computera  with  all 

ikccess.  In  Carrying  Case.  Excel .  19.96 

I  .\T  2A/APN-2  Antenna  Fair  oood .  4.95 

Spar*^^  for  AR<'-5  4  374 'N.  APX-l.  A8O-10. 

^  We  have  a  large  stock  of  TS-34A  AP  tparet. 

CORDS  AND  PLUGS 

CG  (  172/173)  CPN-8  CM  Coax  Patch  Cable. 

NVw  . W-69  ! 

CX-.548  rRD-3  Cable.  New... .  1.29 

CX  .546  CRD-3  Cable.  .New . i.29 

CD-508A  w'SW  14-U  4  3  Cord  Attachments  with 

JK-48  Jack  4  PL-68  Plug.  New . 79 

(TD-307A  with  PL-55  and  JK.  New .  1.29 

PL-55  Plug.  New . 49 

83-168  Adapter.  New . .  .17 

,  83- 18P  Connector.  New . 69 

,  83-lR  Coax.  Connector.  New  . 99 

I  83-lAP  Angle  Coax.  Connector.  New . 22 

;  83-13  Feed  Thnu  New . 99 

,  83-lF  Feed  Thru.  New .  1.39 

j  BC-221  FREQUENCY  METER 

This  is  a  TVrrlflc  Value!  QUANTITY  IS  UMITBD— 

I  VO  first  come,  first  sened.  Tliey  are  Just  like  n^. 

with  original  calibration  charte  Range  1X5 
i  KC  with  crvstal  c'heck  points  in  all  ranges  CA 

'  Complete  with  crystal  and  tubea.  OWLV  #lftavU 


PHONE  DIGBY  9-0347 
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NEWYORK’S%  RADIO  TUBE  EXCHANGE 


TYPE 

PRICE 

TYPE 

PRICE 

TYPE 

PRICE 

TYPE 

PRICE 

TYPE 

PRICE  1 

TYPE 

PRICE 

OA2 . 

S8.00 

8J38  .. 

. .  69.95 

5CP1 . 

4.95 

383A . 

85.00 

784A  . 

. .  4.95 

876 . 

.90 

OA3  . 

1.50 

8J36  . 

..  105.00 

5CP7A  ... 

15.00 

387A . 

3.95 

784B 

6.95 

878  . 

1.95 

OA4G.  .. 

1.35  i 

8J38 

..  17.95 

5D81 . 

87.50 

350 A . 

7.95 

785  A 

. . .  9.95 

884 

1.95 

OBS 

3.00 

8J48 

..  150.00 

5JP1 . 

87.50 

350B . 

5.95 

786 A  . 

. . .  6.95 

885  . . 

1.75 

<X3 

1.75 

8J49 

..  109.00 

5jP8 

17.50 

357 A . 

87.50 

786B  . 

. . .  56.00 

889R 

199.50 

OD3 

1.50 

8J50. .. 

. .  69.50 

5JP4 . 

87.50 

368AS  . 

6.95 

786C 

. . .  69.00 

913 

18.95 

CIA  . 

4.95 

8j61 . 

75.00 

5LP1 . 

18.95 

371B . 

1.95 

788AY 

87.00 

914 . 

75.00 

C1B  .. 

6.95 

8J68 

. .  75.00 

5LP1A  . 

19.50 

385A . 

4.95 

730A 

88.95 

931 A 

6.95 

1B81A 

8.75 

8k85  . 

.  47.50 

5R4WGY.. 

3.75 

388 A . 

8.95 

801 A 

..  1.00 

954  . . . 

.35 

1B8S 

3.95 

8K28  . 

.  .  37.50 

6C81 . 

89.50 

393 A . 

8.95 

808 

. . .  4.85 

955 . 

.55 

1B83 

9.95 

8K89  . 

.  .  87.50 

C6A . 

3.95 

394 A . 

8.95 

803 

. .  5.95 

956 

.69 

1B84 

17.95 

8K41  .  . 

.  99.00 

C6J 

7.95 

MX408U 

.75 

804 

13.50 

957  ... 

.89 

1B86 

8.95 

8K45  . 

..  199.50 

7BP7 

7.95 

41 7  A . 

17.95 

805 

. .  5.95 

958 A 

.69 

1B87 . 

19.50 

4.10 

8V3G 
3BS4  . 

8.10 

5.50 

7DP4 

18AP4 

10.00 

55.00 

434A 

17.95 

1.95 

806 

85.00 

959 . 

.69 

1B38 

446 A . 

807 

1.69 

975  A 

1 7.95 

1B38 

33.00 

EL3C 

5.95 

15E . 

8.95 

450TH 

45.00 

808 

3.50 

991 . 

.45 

1B48 . 

19.95 

3C24  . 

1 .95 

15R . 

.95 

450TL . 

45.00 

809 

8.45 

E1148. . 

.89 

1B56 . 

49.95 

3C31 

S  0^ 

NFIA 

45 

464A  . . . 

9.95 

810  .. . 

11.00 

1880  ... 

1.95 

1B60 . 

69.95 

3C45 

9S 

F(v17 

6.95 

3.95 

471 A  .... 

8.75 

811 

3.1 5 

1611.... 

1.95 

1N81 . 

1.35 

3DP1A 

. .  10.95 

RX81 . 

587  . 

15.00 

813  . 

. . .  8.95 

1613  ... 

1.38 

1 N81 A . . . 

1.75 

3E89 

.  15.50 

35T . 

4.95 

WL530.. . . 

88.50 

814  ... 

3.95 

1616 

8.95 

1N81B 

4.85 

SN4 

.  5.50 

45  Special . 

.35 

WL531.  . 

18.50 

815  . 

, . .  4.50 

1619 

.89 

1N88 . 

1.75 

4A1 

1.75 

RK39 . 

8.95 

700A/D. . 

85.00 

816  .. . 

...  1.45 

1680 

5.95 

1N83 

8.00 

4B86  .. 

6.95 

VT58 . 

.35 

701 A . 

7.50 

889 

9.95 

1628 

8.75 

1N23A 

3.75 

4C87. . 

. .  85.00 

RK78 . 

1.95 

703  A 

6.95 

889A 

..  11.95 

1684 

8.00 

1N83B 

6.75 

4C88 . . 

. .  35.00 

RK73 . 

1.95 

705A 

3.95 

889B  . 

...  15.95 

1685 

.45 

1N87 

5.00 

4E87. . 

..  17.50 

100TH  ... 

9.00 

706 AY. 

48  50 

830B.. 

...  11.50 

1629 

.69 

1N48 

1.00 

4J85 

..  199.00 

FG105  .. 

19.00 

706CY.  ... 

48.50 

838  .. 

. . .  5.95 

1851 

1.85 

1S81 

6.95 

4J86. . 

.  .  199.00 

F183A 

8.95 

706A . 

17.95 

838 A 

. . .  9.95 

8050 

1.85 

8B28 

4.95 

4J87  . . 

199.00 

803A . 

8.95 

707B . 

87.00 

833A 

. .  49.95 

8051 

1.80 

8B26 

3.75 

4]30 

395.00 

811 

.75 

714AY. 

5.95 

834 

7.95 

8018 

4.85 

8C34 

.35 

4J31 

99.00 

81 7C 

18.00 

71 5  A . 

7.95 

836 

4.95 

8013 

8.95 

8C39 

38.00 

4J32 

99.00 

842C . 

10.00 

71 5B . 

15.00 

837 

8.95 

801 3  A 

5.95 

8C40 . 

87.00 

4]33 

. . .  99  00 

849C  . . . . 

4.95 

71 5C . 

85.00 

838  .. 

. . .  4.95 

801 4  A 

29.95 

8C43 

87.00 

4J37 

99.00 

850TL. . . . 

19.95 

71 7  A . 

1.75 

845  . 

. . .  5.59 

8080 

3.50 

8C44 . 

.90 

4J38 

89.00 

874B . 

3.00 

718AY/EY 

48.50 

849  . 

58.50 

8085 

6.95 

8D81 . 

1.75 

4J39 

99.00 

304TH  . 

15.00 

719A 

89.50 

851... 

. . .  80.50 

9001 

1.75 

8E88 

3.75 

4J41 

99.00 

304TL.... 

14.50 

780A  B  C/D/Y 

860 

4.95 

9002 

1.50 

8E30 

8.75 

4J52 

...  350.00 

307A . 

4.95 

96.00 

861 

39.50 

9003 

1.75 

8J86 

87.75 

C5B  . . 

. . .  8.95 

310A . 

7.95 

781 A . 

3.95 

866A 

1.79 

9004 

.75 

8J87 

89.95 

5BP1 

. . .  4.95 

311 A . 

7.95 

788 A . 

3.95 

869B  . 

. . . .  37.50 

9005... 

1.90 

8J31 

89.95 

5BP4. . 

This 

. .  4.95 

Month's 

31 8  A .  3.95 

Special  4C28 . . 

783A  B  .. 

84.95  878  A 

.$35.00 

. . .  3.95 

OTHERS 

9006.... 

.35 

ATTENTION  PURCHASING  AGENTS  AND  BUSINESS  MANAGERS 

WE  PURCHASE  COMPLETE  INVENTORIES  AND  ELECTRONIC  PARTS  AND  TUBES  FOR  CASH. 
CAN  WE  HELP  YOU  TO  OBTAIN  URGENTLY  NEEDED  ELECTRONIC  MATERIALS? 

OUR  ORGANIZATION  IS  DEDICATED  TO  SERVE  THE  ELECTRONIC  FIELD. 

YOU  CAN  KCACH  US  ON  TWX  NY  1—3235 


TEST  EQUIPMENT 


ATTENTION  PURCHASING  AGENTS  AND 
BUSINESS  MANAGERS 

WE  BUY— WE  SELL— WE  EXCHANGE— WILL 
PAY  CASH  FOR  YOUR  INVENTORY  NO 
MATTER  HOW  SMALL  OR  LARGE. 
—TURN  YOUR  OVERSTOCKED 
ITEMS  INTO  CIRCULATION 

Test  Equipment 
Microwave  K  Band  24,000  MC 

TSKI-SE  Spectrum  Analyzer 
K  Bond  Flop  Attenuator 

X  Band  10,000  MC 

TS  12  Unit  1  USWR  Measuring  Amplifier, 
2  channel 

TS  12  Unit  2  Plumbing  for  above 

TS  83  X  Bond  Power  and  Frequency  Meter 

TS  35  X  Bond  Pulsed  Signal  Generator 

TS  36  X  Band  Power  Meter 

TS  4$  Bond  Signal  Generator 

TS  146  X  Bond  Signal  Generator 

TS  263  Novy  Version  of  TS  146 

TS  62,  TS  102,  TS  168 

X  Bond  Magic  T  Plumbing 

X  Band  Tunable  Crystal  Mounts 

TVN  #3EV  Bridge,  Cy  94 


S  Band  3000  MC 

TS  102,  TS  270 
TS  125,  TS  155,  TS  127 
RF  4  Electrically  Tuned  S  Band  Echo  Box 
BC  1277/60ABQ  S  Band  Pulsed  Signal 
Generator 

PE  102  High  Power  S  Band  Signal  Genera¬ 
tor 

L  Band 

Hazeltine  1030  Signal  Generatar  145  to 
23S  Megacycles 

Measurements  Carp,  type  84  Standard  Sig¬ 
nal  Generator 

TS  47,  40  to  400  MC  Signal  Generator 
TS  226,  AN/UPMI 

Audio  Frequencies 
RCA  Audio  Chanolyst 


Broadcast  Wave  Bands 

162C  Rider  Chanalyst 
Short  Wave  Adapter  far  162C 
TS  174  Signol  Generator 

Oscilloscopes 

TS  239A  Lavoie  APA10,  APA28 

BC  1287A  used  TS  34  Oscil- 

in  LZ  sets  loscopes  WE 

Supreme  564  TS  126 

Other  Test  Equipment  and 
Meters 

TS  15/A  Mognet  Flux  Meter 
General  Radio  V  T  Voltmeter  728A 
Calibrator  WE  1-147 
General  Radio  1000  cycles  type  213 
Limit  Bridges 

Boonton  Standard  instructions 
Model  40  Pyrometer 
Rawson,  meters  0-10  Microampere  0  2 
Millivolt 

RADAR  Sets  &  Ports 


APS  3— APS  4— R-in  APRSA  ■ 

Minimum  Order  $25.00  1 

Prices  Subject  To  Change  ^ 

Emislal 
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A  C  MOTORS 

S07ltl0  OELCO,  IIS  V.,  M  Cy.,  7000  RPM.  * 
PRICE  M.SO  EA. 
TELECHRON  SYNCHRONOUS  MOTOR,  Tyf« 
■S,  1 10  V.,  00  Cy.,  4  W.,  2  RPM. 

PRICE  SS.OO  EA. 
TELECHRON  SYNCHRONOUS  MOTOR,  Type 
■C,  no  V,  00  Cy.,  0  W.,  00  RPM. 

PRICE  $4.00  EA. 
EASTERN  AIR  DEVICES,  Type  JJS,  SynclM- 
iwyt,  ns  V.,  400  Cy.,  3  0,  1000  RPM. 

PRICE  SIS.OO  EA. 


HAYDON  TIMING  MOTORS  < 
no  V.,  60  CY.  1: 

TYPE  1000,  2a  W.,  4/S  RPM.  PRICE  $3.00  EA.< » 
TYPE  1000,  W.,  1/240  RPM.  < » 

PRICE  $3.00  EA.'  > 
TYPE  1000,  2.3  W.,  1  RPM.  PRICE  $3.00  EA.'  > 
TYPE  1000,  2a  W.,  1-1/S  RPM.  ' » 

PRICE  $3.00  EA.'  > 
TYPE  1000,  3.S  W..  I  RPM.  With  shift  unit  > 
outomatk  uiiRating  ond  disengaging  shott.'  > 
PRICE  $3.7S  EA.  > 
TYPE  1000,  2.2  W.,  1/00  RPM.  > 

PRICE  $3.00  EA.;  > 

SERVO  MOTORS  ; 

CK1,  PIONEER,  2  p,  400  Cy.  PRICE  $10.00  EA.<  | 
CK2.  PIONEER,  2  p,  400  Cy.  PRICE  $14.00  EA.<  , 
cm,  PIONEER,  2  p,  400  Cy.,  with  40:1  reduc-' , 
Hon  goat.  PRICE  $1S.S0  EA.' , 

10047-2-A,  PIONEER,  2  p,  400  Cy.,  with  40:1' , 
roductlon  goat.  PRICE  $10.00  EA.' , 

MINNEAPOLIS  HONEYWELL  Typo  0,  Port  No.' , 
6303 AY.  IIS  y..  400  Cy.,  2  ^  built-in  to-'  > 
ductlon  toot,  SO  lbs.  in  torque.  '  > 

PRICE  $10.00  EA.  > 
MINNEAPOLIS  HONEYWELL  Amplifier  Typo  > 
6403,  ns  V.,  400  Cy.,  Used  with  above  > 
motor  PRICE  $10.00  EA,  WITH  TUBES;  > 

REMOTE  INDICATING 
COMPASSES 
26  V.,  400  CY. 

PIONEER  TYPE  ANS730-2  Indkotor  and! 
ANS730-3  Transmitter. 

PRICE  $40.00  PER  SET< 
KOLLSMAN  TYPE  OtOK-03  Indicator  and  47«-< 
01  Transmitter.  PRICE  $1S.OO  PER  SET< 

D  C  MOTORS 

DILCO  TYPE  S04042S  Constant  Speed,  27  V.! 

D.C.,  120  RPM.  PRICE  $1S.OO  EA.< 

JOHN  OSTER  TYPE  C-2BP-1,  27  V.,  0.7  Amp.,< 
7,0*0  RPM.  1/100  H.  P.  PRICE  $S.OO  EA.< 
JAE6ER  WATCH  CO.  TYPE  44K-2  Contactor' 
Mofor,  3  to  4.S  V.  Mokes  oim  coniact  per' 
socond.  PRICE  $2.S0  EA.' 

OENERAL  ELECTRIC  TYPE  SBA10AJS2C,  27  V.,< 
0.0$  Amp..  14  OS.  In  torque,  14S  RPM.  < 
PRICE  M.SO  EA.< 
OENERAL  EUCTRIC  TYPE  SBA10AJ37,  27  V..' 
0.f  nawe.,  t  as.  In.  torque,  2S0  RPM.  < 

PRICE  Sd.SO  EA.' 
CENTRAL  ELECTRIC  TYPE  SBAIOAJIEO,  27  V.,< 
0.7  Asepe.,  110  RPM,  1  os.  ft.  forqiM.  ' 

PRICE  $4.S0  EA.' 
BARBER-COLMAN  CONTROL  MOTOR,  Typo' 
AYLC  SOOl,  27  V.,  0.7  Amps.,  1  RPM.  Con-' 
foliM  2  a4.  limit  switches.  SM  In.  lbs.' 
torque.  PRICE  $«.S0  EA.' 

WHITE  R006ERS  ELECTRIC  CO.,  Type  6»0S' 
No.  3,  12  V.,  1.3  Amps.,  IVi  RPM,  torque' 
7S  In.  lbs.  PRICE  $10.S0  EA.; 

RECTIFIER  POWER  SUPPLY  ! 

GENERAL  ELECTRIC  TYPE  4RC144.  Input  230' 
V.,  AO  Cf.,  3  Ad  odjiMtobI*  ifipMt  to^.  Ovt>' 
put  1)0  Amps.,  ot  2S  V.  O.C.  Cpntifiuowt* 
duty.  SU«  44'^  hifhd  2t**  wldp  ond 


INVERTERS  W 

WINCHARCER  CORP.  PU-U/AP,  M67S0.  W 
Input  24  V.  D.C.,  40  Amps.  Output  IIS  1 
V..  400  Cy..  I  d,  4.S  Amps.  1 

PRICE  $7S.OO  EA.  ' 
HOLTZER  CABOT  TYPE  I4«P,  Input  24  V.  D.C.  . 
at  34  Amps.,  Output  24  V.  at  2S0  V.A.,  400  j 
Cy..  and  IIS  V.,  400  Cy..  of  SOO  YJL.  1  p. . 

PRICE  $SS.O*  EA.  4 
PIONEER  TYPE  12117.  Input  12  V.  O.C.,  Out-' 
put  24  V.,  400  Cy.  at  4  V.A.  4 

PRICE  $30.00  EA.  4 
PIONEER  TYPE  12117.  Input  24  V.  O.C.,  Out-; 
put  24  V..  400  Cy.  at  4  V.A. 

PRICE  $30.00  EA.  ; 
PIONEER  TYPE  12n4-3-A.  Input  24  V.  O.C.' 
at  S  Amps.  Output  IIS  V.,  400  Cy.,  1  d< 
at  4S  watts.  PRICE  $100.00  EA.  < 


GENERAL  ELECTRIC  TYPE  SD21NJ3A.  Input) 
24  V.  O.C.  at  3S  Amps.  Output  IIS  V.,  400 
Cy..  4SS  V.A.,  1  p.  PRICE  $2S.OO  EA. 


LELAND  PE  21*.  Input  24  V.  D.C.  at  00  Amps. ' 
Output  IIS  V..  400  Cy.,  1  p  at  1.S  K.V.A. ' 

PRICE  $47.S0  EA. 


PIONEER  AUTOSYNS  < 

4 

TYPE  AYI,  24  V..  400  Cy.  PRICE  $a.S0  EA. 
TYPE  AYS,  24  V..  400  Cy.  PRICE  $*.S0  EA. 
TYPE  AYI4G,  24  V.,  400  Cy.  PRICE  $1S.04  EA. 
TYPE  AYI4D,  24  V..  400  Cy.  PRICE  $1S.OO  EA. 
TYPE  AYS40,  24  V.,  400  Cy.  PRICE  $10.00  EA. 

'  TYPE  AY131D  Precision  Autosyn. 

Price  $3S.OO  EA. 


;  PIONEER  AUTOSYN  POSITION. 
[INDICATORS &  TRANSMITTERS' 

[  ' 

'TYPE  S007.17.  Oiol  graduated  0  to  340*,  24) 
t  V.,  400  Cy.  PRICE  $2S.OO  EA.) 

;  TYPE  4007-39.  Dual  Dial  graduated  0  to  340*,' 
[  24  V.,  400  Cy.  PRICE  $40.00  EA.; 

[type  4SS0-2-A  Transmitter,  24  V.,  400  Cy.,' 
[  2:1  gear  ratio.  PRICE  $20.00  EA.< 


SYNCHROS 

IF  SPECIAL  REPEATER,  IIS  V.,  400  Cy. 

PRICE  $IS.OO  EA. 

2J1F3  GENERATOR,  IIS  V.,  400  Cy. 

PRICE  $S.S0  EA. 

[2J1GI  CONTROL  TRANSFORMER,  S7.S/S7.5 
[  V.,  400  Cy.  PRICE  $3.S0  EA. 

>2JIF1  GENERATOR,  IIS  V.,  400  Cy. 
t  PRICE  $4.00  EA. 

sSSDG  DIFFERENTIAL  GENERATOR,  90/90  V., 
I  400  Cy.  PRICE  $20.00  EA. 

[SG  GENERATOR,  IIS  V.,  40  Cy. 

[  PRICE  $SO.OO  EA. 


D  C  ALNICO  FIELD  MOTORS 

DIEHL  TYPE  S.S.  FD4-23,  27  '/.,  10,000  RPM. 

PRICE  $4.SO  EA. 

DELCO  TYPE  S049444,  27  V.,  10,000  RPM. 

PRICE  $IS.OO  EA. 

DELCO  TYPE  S049370,  27  V.,  10,000  RPM. 

PRICE  $IS.00  EA. 

DELCO  TYPE  S072400,  27  V.,  10,000  RPM. 
t  PRICE  $10.00  EA 

t 

f  BLOWER  ASSEMBLIES 

JOHN  OSTER  TYPE  MX21S/AP6,  2*  V.  D.C. 
7,000  RPM,  1/100  H  P.  PRICE  $B.S0  EA. 

WESTIN6HOUSE  TYPE  FL,  IIS  V.,  400  Cy. 
4,700  RPM,  AIrtlaw  17  CF.M. 

PRICE  $7.S0  EA. 

DELCO  TYPE  S04BS71  Motor  and  Blower  As 
sambly,  PAL  Motor,  27  V.,  10,000  RPM. 

PRICE  $1S.OO  EA. 


VOLTAGE  REGULATORS 


LELAND  ELECTRIC  CO.  TYPE  B,  Carbon  Pile' 
typo.  Input  21  to  30  V.  D.C.  Regulated' 
eutput  IB.2S  at  S  amps.  PRICE  $4.S0  EA.' 


eutput  IS.ZS  at  S  amps.  PRICE  $4.S0  EA.4 
WESTERN  ELECTRIC  TRANSTAT  VOLTAGe) 
REGULATOR  Spec.  No.  V-122BSS,  Load) 
K.V.A.  O.S.  Input  IIS  V.,  400  Cy.  Output; 

fmin  92  f«  IIS  V.  4 

9ltl€C$10.S0lA.4 


RATE  OR  TACHOMETER 
GENERATORS 


EASTERN  AIR  DEVICES  J34A,  .02  V.  D.C.  pet 
RPM.  Max.  speed  SOOO  RPM. 

PRICE  $12.S0  EA. 

ELECTRIC  INDICATOR  CO.  TYPE  *4*  Retation 
Indkoter,  110  V.,  40  Cy.,  1  p. 

PRICE  $14.00  EA. 

GENERAL  ELECTRIC  TACHOMETER  GENERA¬ 
TOR  TYPE  ANSS31-1.  Vorloble  frequeiKy, 
3  p  eutput.  PRICE  $20.00  EA. 

GENERAL  ELECTRIC  TACHOMETER  GENERA¬ 
TOR  TYPE  ANSS3I-2.  Variable  fraqoancy, 
3  p  output.  PRICE  $23.00  EA. 


GENERAL  ELECTRIC 
D  C  SELSYNS 

BTJT-PAB,  TRANSMITTER,  24  V. 

PRICE  $4.00  EA. 
BDJII-PCY,  INDICATOR,  24  V.  Dial  markad 
-10*  to  -fOS*.  PRICE  $4.00  EA. 

BDJII-PCY,  INDICATOR,  24  V.  DM  moriiad ' 
0  to  340*.  PRICE  $7.S0  EA. 


MISCELLANEOUS 

SPERRY  AS  AMPLIFIER  RACK,  Part  No. 

444*90.  PRICE  $20.00  EA. 

SPERRY  AS  CONTROL  UNIT,  Port  Na.  444B3*. 

PRICE  $7.S*  EA. 
SPERRY  AS  AZIMUTH  FOLLOW-UP  AMPLI¬ 
FIER,  Port  Ns.  4S4030,  wHh  tubes. 

PRICE  $S.S0  EA. 
SPERRY  AS  DIRECTIONAL  GYRO,  Port  No. 
4S4029,  IIS  V.,  400  Cy.,  3  p. 

PRICE  $2S.OO  EA. 
PIONEER  TYPE  12B00-1  GYRO  SERVO  UNIT, 
t  IIS  V.,  400  Cy.,  3  p.  PRICE  $20.00  EA. 

[  ALLEN  CALCULATOR  TYPE  Cl  TURN  $  BANK 
:  INDICATOR,  Part  No.  21  SOO  2B  V.  D.C. 

P  PRICE  $13.00  EA. 

^  TYPE  Cl  AUTO-PILOT  FORMATION  STICK, 
Part  Na.  6I0S0A3.  PRICE  $13.00  EA. 

PIONEER  GYRO  FLUX  GATE  AMPLIFIER  Type 
12074-1-A,  IIS  V.,  400  Cy. 

PRICE  $40.00  EA. 


GREAT  NECK  ROAD,  GREAT  NECK.  N.  Y. 
Telephone  GReat  Neck  4-1147 


Write  for  Catalog  NCI 00  U.  $.  Export  Lksnse  2140 


Western  Union  address 
WUX  Great  Neck,  N.  Y. 
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RELAYS 


lach  r*lay  U  bref»4  now,  ttondard  mak«,  lns|>oct«d,  individually  boxad  and  fully  guarantaad* 
This  is  only  o  partial  list.  Writo  or  wiro  us  for  Informotlon  on  typos  not  shown. 

STANDARD  DC  TILERHONE  RELAYS  W-E  TTM  **r'  RELAYS 

St«ck  Unit  St*ck  Unit  "*’ 

N*.  V«lt*9«  Ohm*g«  Contact*  PHco  No.  Voltofo  Otimofo  Contact*  Prico  R-RSl 

R'tSt  30  162  VIX  334)U  U'  Sl.tS  R-91S  6  35  3.5  2A  HpHt  CuDt.  $).$• 

R-S7S  6  12  3('.  3A  MIralex  S.SS  R-9M  35  175  lA  1.2S  SaTi 

R-SIS  62  22K  VIM*  O.MNI  U'  S.SS  R-9SS  12  VIH'  270  2H-2(.'  l.SS  SaT? 

R>SS2  62  226  V1>C'  650U  11.  lA  1.6$  R«S7t  24VfK  260C  lA  1.3S 

R-SSJ  4.SVIK-44M)0  3A  2.tS  ■ 

SHORT  TILEPHONE  RELAYS  ACTING  ":>!! 

S'Jfl  **'•??.  J-'.V  Jiil?*  -lu  BVIM-  I.V)  lA  !<I..W  Brwk  2.CS  »-»U 

S'lll  24  VIM-  aim  K-  SI..W  Hm.k  1.75 

A-MI  «M>1  15  4A  U  4  mnipB.  l.S«  R.5J4  24  VIM’  SKW  211  Blow  BrMk  2.55  - 

^•w|u^  nai  AVk  R»SS2  6  \IX’  1.50  lA  Sliiw  Make  2.SS  q  019 

•  .<a  19  vn/  1 A  I  •  i. 1  ca  DIFFUINTIAL  RELAYS  5-621 

11-515  28VIX'  BHK)  U  (a  I  5  i;55  '  -.?•*«  *'**  11-522 

11-545  2  4  VAC  lA4.5anilJ.  1.55  SEALED  RELAYS 

11-551  24  VIH'  475  II  5  .ni|H  1.45  R-Ul  32  VIM'  SIAN)  IB  4.5t  ||.t5] 

5:St?  *JU'iH  »•«  VOLTAGE  REGULATORS  ll-l« 

il-5St  24  VIM-  2:iO  3f  (•  IS  amps.  2!s5  S'JJt  5  MS'  *  ThTs'"!!’-.  in  Ml  "-554 

11-125  6  SVl>r42  lA  1.55  B-515  BVIM  I  «lth  15  ubm  SO  watt  1.55  jj 

R.555  no  VAC  IbO  lA  llbl  Brk  ««  CONTACTORS  Slkll 

_  tin-i-A,-  iir.  Mi  24  VIM-  BO  lA.  10  ainpa.  1.45  R-lls 

MS  y  ft.*..  2?®  ?,ft  .*Iki  ■'ifl'*  J‘S?  "-515  24  VIM-  SO  lA(«25anip«.  2.55 

S'ii!  ..MftMft.  L’M  ‘  Mi  "-•55  24  mm-  120  1a  r  25ainpB.  1.5*  R-il4 

R*9$S  2  4  \  AC  lA  |o  6  aniM.  2.25  R-S46  220  VAC’  3A  $.66 

5-iI!  ?  lA  IB  Rl  r«np..  1.55  R-ill  90,i2()V1M  H25  2A  4.55  . 

R-575  BVAC  17  2A  R  1  a  amps  1.5S  R-142  llSVItC  P2S  3A  5,55  R-54C 

R-517  IN  VAC  31  1ARI2„„PS  1.25  r.mi  IISvIm  ""n)  2A  -  Slia  1  sllf  «-»M 

R-5$5  24  30VAC  3B  lA  IB  R  1  5  ampa.  1.55  R.t41  115  VIM'  1200  3A  4.55  5'*il 

R-555  •24  30  VAC  3S  2A  2tt  R  I  5  amps  1.25  R-141  I15VIM'  1200  3A-I A  I  Aui.)  Slie  2  45.55  5'JJ^ 

R-552  24  30  VAC  3N  2A  3B  R  1  5  amps  2.45  R-t44  115V1M'  1200  3A-IBIAUI.)  4.51  "•!** 

R-555  24  31  VA4'  3S  1A5BR  I  5  amps  2.SS  R-5S1  24VlM'fl  lA  R  250  ampa.  $.55  "•*” 

R-555  24  30V'AI'  3N  lABBR  I  5  amps  2.25  R.542  24  V1M'S0  lA  R  '200  amps.  1.55  "-512 

R-575  24  30  VAC  4S  lA  IB  R  I  5  amps  2.25  R-ttt  115  VAC  .12  2A  llbl  Brk.  I  7.55 

R-571  24  30VA4'  4N  IA  '2I'R  I  5  amps  2.41  R.5$l  24  VIM'  B5  lA  R  2(N)  ampa  S.Sl  _ 

R-571  24  .10  VAC  4s  2A  R  I  Samps  2.25  R-SIS  24  VIM'  70  lA  R  2tH)  amps.  5.55  "-515 

R-575  24  30  VAC  4N  2A  1C  R  15  amps  2.41  R-lls  24VI)C  40  2A  R  200  ampa  7.55  _  ... 

R-571  24  30  VAC  4s  IB  ICR  1  Samps  2.45  R-S54  24  VIM'  100  lA  R  50  amps.  4.55  "-572 

"-575  24  30  VAC  4S  ^C  R  1  5  amps  2.55  R-lll  24VIM'  100  lARSOamps.  4.75  _ 

"-577  24  30  VAC  4S  3A  ICR  Samps  2.75  R-Stl  24  VllC  1.50  lA  2.55  "-J** 

"-551  115  VAC  1200  lA  1C  II)  2.55  R.$44  115  VAC  40  4A  (lB-R»mote)  4.55  J'iK 

"-tsi  6  SVIM'  30  2A  R  III  amps.  1.55  R-141  115  VAC  100  4A-4B  R  10  ampa.  5.7$ 

R-i7l  «  8VIK'  240  lA  R  12  amps  R-$41  14  VIIC  12  lA  R  200  amps.  4.IS  E'Ml 

ICR  I  5  amps.  1.55  R.$55  2»VI)C  160  lA  llbl.  Hrk.  R  R-154 

R-Slt  24  VIIC  330  2A  1.45  SO  ampa.  4.55 

R-tl2  24  VI)C  375CT  lA  R  IS  amps  1.75  R-tll  Is  24  VIM'  375  C  T  lA  llbl  Brk.  2.55  S'ii? 

R-555  24  VIIC  747  2C  1.55  R-tS5  IS  2»  VIM'  ISO  I A  llbl  Brk  2.55  "-554 

R-525  24  VIIC  425  lA  llbl  Brk.  1.25  R-155  24  V IK'  70  1C  R  50  amp.  _ 

R-5S2  12  VIIC  24  lA  llbl  Brk  1.55  IB  Aui  2.51  "-M2 

R-547  12. 24  VIIC  3-20  1C  R  3  amps.  1.25  R-tll  2S  VIM'S  lAR  '200  amps  4.55 

R-lll  24VUCy5  lA  llbl  Brk  R  R-ll$  24VIM'II  lAR  250amps.  S.Sl 

20am»i  1.55  R-$17  24  VUC  150  lARSOamps.  4.75 


WMi  Smimtiion  of  Ootlronlt 
ComponRon  at 


K'  MIralrx  l.S$ 

2C'  6.$$ 

tc  Ca  15  lunps.  l.$S 

lA  1.4$ 

K'  Ubl.  Brk.  ^ 

15  ampH.  3.2$ 

lA  Dbl  Brk  2.2$ 

2C'-1A  Dbl.  Brk.  7.6$ 

l< '  0  6  amps.  1.2$ 

1.4  (a  l(N)  amps.  4.6$ 

IB  cu  UNI  amps  4.6$ 

I A  C?  UN)  amps  4.6$ 

2A  IB  !.$• 

lA  3.H 

2A  ^  1  amp.  230  r  2.$$ 
21'  2.7$ 

2A  12  amps.  1.6$ 


WELLS 


115  VIK'  600 
220  VAC 
36C  M  A  1  75 
12  VI»C  65 
12  VIH*  66 
24  VIK'  160 
12  VIK'  175 
24  VDC  .300 
46  VIK'  3CNN) 
24  VIK'  U).5U 
60  VUC  1560 


•  Rkdttori  •  Rdayt  Antsnnat 

•  CondenMT*  •  Rsetiflar*  •  AccMtoriti 

•  Wir«  and  Cable  •  Transformcra  •  ElKtronlc 

•  Volumt  Controlt  •  ChokM  Aasamblisa 

•  Co>Ax  •  Micro  SwitchM  •  Dial  Light 

ConnKtora  •  Toggisa  AaaambliM 


-2  Obm  EDersIxlnc.  125  Ohms  Holding  C^)ll  30**  Rotation  i**  Isonff  Rhaft. 


8BDT 


SPOT 


2H  VIK'— 7  Ohms  Bn^nrtatnu.  230  Obmn  Holding  t^oll  30**  Hotatioa  ^4*  tg.  Hhaft 


H'ltb  Coupling 


1*N(*”* 


1  NC 

2  iMilr 
revrrHlng 

2  .NO-1  NC 
1  N( 


8PUT 
I  NC 


NOTE:  Number  of  tennIiiaU  excludeH  th<iHe  required  f(»r  operation  of  relay. 


Form  B — “Break” 
(SingIe.Thn>w, 
Normally  Closed) 


Form  A — “Make" 
( Single  Throitt, 
Normally  Open) 


Form  D — “Make- 
Before-Break” 


Form  C— ‘‘Break-Make’ 
(Double-Hirow) 


Form  E — ^“Break- 
Make-Before-Break' 

Taliphen* 

SEalay  $.4143 


DEPT.  SL, 


CHICAGO  22,  ILL 


833  W.  CHICAGO  AVE. 


August.  795)  —  ELECTRONICS 


SYNCHROS  •  AMPLIFIERS  •  ALNICO  MOTORS  •  SHUNT  MOTORS  •  BLOWERS  •  RATE  GENERATORS  •  SUB-FRAaiONAL  HORSEPOWER  AC  MOTORS  •SELSYN  C 


SEARCHLIGHT  SECTION 


ITS  •  TORQUE  UNITS  •  AMPLIDYNES  •  INVERTERS  •  ELECTRONIC  SERVO  SYSTEMS  •  TACHOMETER  GENERATORS 


FULLY 

GUARANTEED 


IMMEDIATE 

DELIVERY 


crtvo-  /e 


<'omp«M  Indicator 
l-MF  ComDBBs  Indicator 
Q-3(»0^>l  Id.  dial,  li  v  400  cv 
9*12  V.  00  cv.  Ideal  Doaltlon 
indicator.  Stock  2rSA-l84. 


ANTENNA  TILT 
INDICATOR 

L>  C  Seleyn  type  tIU  Indicator. 
■i  K.  8DJ20AAK  24  volt, 
'(tock  2tSA-204.  Price  $3.75 


AIRCRAFT  AMPLIDYNES 


B-9-2  27.6  V  DC  & 
12  V  DC.  S«00  rpm. 
Built-in  noise  filter. 
Large  qty. 

PRICES  ON 
REQUEST 


5AM31  NJUA.  Input  27  V  D.C  9  44 
ampa  Output  40  V.D.C.  9  6.8  amps.  max. 
530  watts.  Stock  #SA-111. 

5AM31NJ9— Similar  to  above.  Stock  #SA- 
196.  Prices  on  request. 


\-2U. 

$  each 


DC  SERVO  M 

DTOR 

llace  Tvi*e  B-$4. 

•  m  rield  voile 
6  Max  erme- 

ire  voltate  80. 

: 

leel  for  ihvra- 

(>n  eervu  control 

stock  2rSA-287. 


DC  MOTOR 


BODINE  NSHG-12  MOTOR 

Constant  speed 

27  V.  D-C  Govor- 
nor 

^  3600  rpm. 

hp.  stock  #8A. 39 
^  Price  $17  JM  each. 


Aircroft  Gdntrofor 
Eclipsd  NEA*3 

Output  116  VAC:  10.4 
amps  800  cycle#  at 
2400  rpm.  Also  10 
VDC  at  f  ampe. 
Stock  2rSA-108.  Price 
$49.3$  each. 


PIONEER  CK.17 

400  cycles  2  phase.  21  v 
fixed  phase.  45  v.  max 
varlabie  base.  Built  In 
gear  reduction.  Output 
shaft  speed  approx.  4  rpm. 


400  CYCLE 
WESTINGHOUSE 
FL  BLOWER 


113  V.  40  ey.  17 
c.f.m.  Includes  ca« 
pacitor.  Stock  #SA- 
144.  Price  on  request. 


A*S  Autopilof  Indicator 

Autosyn  Type  Pilot  In« 
dicator  for  A-6  Anto> 
pilot.  26  V.  400  cyclea. 
Stock  «SA-299.  Price 
$12.50  each. 


^^■^■QTJ^Sampsel  27  V  DC  PM 
motor.  Type  S — 151273. 
One  In. /os.  torque  at  7000  rpm.  1 H  ”  x  m  " 
X  2%*  Lg.  Stock  SA-283.  Price  $12.75 
each. 


HP  DC  MOTOR 

Electric  Specialty  Co.  HCAS15T. 

24  volte  DC.  8100  rpm.  Stock  #SA*121. 
Special  Price  $24A0  each. 


High  epeed  27  v  motor 
with  high  inertia  fly¬ 
wheel.  Ideal  for  gyro 
demonetrationa 

Stock  #SA«S-S13 
Price  $$.7$  each. 


ARMA  5A  MOTOR 

10  Watt  Servo  Motor— 2  pbaoo  111  ▼.  60 
cyclea  IH*  Ig.  x  3H*’  dlam.  1*  shaft  ext. 
0.260  diam.  one  end.  other  ext.  H*  Ig. 
0.260  dlam.  Stock  #8A-221.  Llmlt^ 
quantity.  PrToe  $4$A$  each. 


400  CYCLE 

AIRCRAFT  ACTUATORS 

Manufactured  by  AlrReeearch.  Ill  volt  40C 
cycle  operation.  IH”  linear  travel.  Stat. 
load  200  Iba  Ten.  71-100  Iba.  Comp.  71-100 
Iba  Stock  #SA-32€.  Price  $t4.$$  each. 


MICROPOSITIONER 

Barber  Colmaa  ATLZ-2182.  Polarised  de 
relay.  Double  coil  differential  current 
aenaltive.  Alnlco  PM  polarised  field.  24  v. 
Contacts  0.1  ampa  21  v.  Use  for  remote 

gosltlonlng.  synchronising,  control,  etc. 

ena  1.21  ma.  diff.  Use  to  100  cy.  Stock 
#SA-290. 

Price  $12.5$  each. 


JA1  MOTOR  (D.C) 

^  ElKtrlc  toMtalty.  % 
hp.  24  ▼.  D-C.  <Wlng 
flap  motor.)  Stock  #8A- 
226.  Price  $l$.l$  oa. 


Sypclirofl  -  Stltyns 


ISP,  lO.  lO,  IP,  ICT,  IHCT, 


SWEEP  GENERATOR  CAPACITOR 


Ht-speed  bearings.  Split- 
stator.  Silver-plated  coaxial 
type.  l-tO  mmf. 


I: 


Price  $2.76  each 


MINIATURE  DC  SELSYN 


G.B.  miniature 

d-e  operation 

V*  Transmitter 

or  with  Ohmite 
y^g****  4i$*  type  potentl- 

‘  ometer  Has  Iron 

plug  for  sero  dial  adjustment.  Stock 
#8A-248.  Prica  $14.3#  eacA. 


WINCO  DYNAMOTOR 


Model  4188. 
IS  V  D-C  in.  9 
18  A.  Output 
210  ▼  O  0.80 
A  and  lOOv  9 
.228  A.  Stock 
#8A-I2I. 


800  Cycle  Inverter 

Navy  Type  CRV-21AAII.  OB.  6A8121IU2. 
27  V.  DC  Input  9  46  amps.  120  v.  400  cy. 
output  9  760  V.  A.  P.P.  0  90.  Wt.  22.1  Iba. 
Stock  #SA-192.  Price  $5$.5$  each. 


produc  t  s  CO. 

4  Godwin  Ave.  Paterson,  N.  J. 


I 


\ 


•  DC  MOTORS  •  SINE-COSI 


27  MILBURN  ST.  BRONXVILLE  3,  N  Y 

PHONE:  BRONXVILLE  2  OO-M 


SEARCHLIGHT  SECTION 


400  CYCLE  TRANSFORMERS 

AUTO.  400  C7-  O  E.  CM  No  MOlM. 

KVA  .M5t-«S0P.  Tolti  4M/M8/S30/US.  I 


MICROWAVE  RECEIVERS 

AN/APR.I  RoMlTrn  »ad  tunlni  uniu  TN-1  IS8 
10  98  MC)  TN-S  (76-300  MO  TN-8  (  300-1000 
MCi. 

ANMPII*4  ItoMlron  ood  tunlof  unlu  TN-  16 
(38-95  MO  TN-17  (76-300  MO  TN-U  (MO- 
1000  MO. 

RIIIA/APR-SA  RoMlrert.  1000  (o  6000  MC 
Kcofe 


MOTOR  GENERATORS 
OYNAMOTORS,  INVERTERS,  ETC. 

2.1  KVA  MG  M.  DltU  Kin.  Co.  I20V  D.C.  to 
liOV  A.CL  M  CT.  IPh.,  .4rP.  CoBUtlot.  with  Mof. 
notlo  Oontrollor.  2  Flold  Rbeoo  and  l''uU  CM  of 
Hiiore  Paru  tncludlng  Spare  Armaturea  for  Genera¬ 
tor  and  Motor.  Full  epeoa  on  reoueat.  New  t2iU.OO 


FILAMENT.  400/2MO  «.  lapnt:  •/TS/M/W1»9/ 
115/125V.  Outpot;  STIA/mA/SViA/SVlA/Syj^ 

5V6A/«.yV»A/«.MA.  Now  . »*.H 

THYRATHRON  POWER.  4M/1400  to.  Rartlieoa 
irx-»8T«.  400/14««  cy.  Prl;  IIS.  Sen:  Sd-d-SOV  at 
I.SA.  d.SV  at  I  SA.  IVat  r.B.A  ITdd.  Naw..ia.7S 
PLATE  WECO  KSdSdO.  4d0/S«0  ey.  PH:  11^.  Boo: 
1350-0-lSM  at  .0S7A  (ITtO  T  TMal).  B<atA< 

Ihldad.  WL  2.2  Ida.  New . I2.dl 

Plata.  TdardarMo  *T4dddd.  lUO  TA.  Prl:  IdS- 
120V.  500  cy.  1  PH.  8n:  SdOflV.  Oentar  tapnd 

l.SKV  Uwulatlon.  Brand  now . pId.Sd 

SCOPE  PL.  &  FIL.  WECO  dddd.  4d0/24dd  4d 
Prl:  115.  HV  Wdg.  1125V  at  .OOdA.  FU  W^. 
«.4V4A/2.5Vl.:5A/6.4V.eA.  Bleoatat  idlded. 

1.4  Ida.  New  . 22.75 

FILAMENT.  400/2400  rpa.  WECO  K8S553.  Prt: 
115V.  Sec:  5.2Vl.45A/«.36V1.5A  EleoKat  tdlded. 

Wt.  0.5  Ida  New  . 21.25 

PLATE  A  FIL.  400/2dd0  oy.  IM:  d/2d/IlST. 
Sec:  aisISOdVDC  at  l.SMA.  Sec.  «23:400TDC 
at  I30MA.  FTl  Sect:  «.4T4.3A/e  35VO.SA.  Itna. 

I500V)/5V2A/5V2A  . 54.23 

RETARD.  400  cy.  WT/'O  KSOSdS.  4  Henry  lOOHA 


2  KVA  MG  SET.  O-Reefe  and  Merritt. 

115V  DC  u  I20T  AC.  SO  cy.  Idles  at  5  Fd.  lyncs 
motor  on  20SV.  52  cy.  New.  Export  crated  2122.20 


MODEL  AN/APA-10 
PANORAMIC  ADAPTER 


1.22  KVA  MG  SET.  Allle-ChalnMn. 

232  DC  To  120  AC.  60  cy.  1  I’d.  F>illy  enclooed. 
Splaedproof  Boll  Bearings,  centrifugal  itarter. 
Naw,  coaigMa  wNd  kit  tl  Spare  Partt _ 1150.00 


MG  Sot.  Onan  MO-IISH.  Nary  type  PIT/I 3.  In] 
115/230,  00  ey,  1  Pk.  Output  IIS.  420  mr.  I  I 
1200W  and  12V  DC  at  4  ampa.  New . 2225 


DVNAMOTOR.  Nary-lYpa  CAIO-11I444. 
I05/1S0V.DC  IP  ISV  DC  at  40A  or  2«V  DC  I 
Radio  Altsnd.  Ocmploto  witk  Uno  Switch. 


60  CYCLE  TRANSFORMERS 

FILAMENT.  lUriboon  Hrpenll  Corv.  Prl;  115V 
Sec:  6.3VSSA/6.SV2.4A/6.3V11SA/6.3V0.6A  In^ 

for  1700V  . |8.« 

High  RGCtaneo  Trant.  O.  K.  ti-p*  T-S568A.>-60  cy.. 
VoltAg^  11200-135.  indurtaor^  H.V.  WlndlDf  138 
llenrlfG  Output:  PMk  Voltage  SS.8KV.  Cat. 

831806501.  New  . 189.56 

High  Vettaie  Tran*.  Weetlngboiue  IM:  118.  60  cy 
Sec:  15.000  C.T.e  60  MA.  Oftod  for  ni-Pot  ie«t  net 
up  . S24.50 


Previd«i  4  Types  of  Fresentotiofi: 

(1)  Fonoromic  (2)  Aurol  i 

(3)  OscilloprQphic  (4)  Oscilloscope  | 

Denigned  for  uae  with  receiving  equipmeot  AN/ARR 
7.  ANVARR-5.  AN/APR-4.  8CR-.587  or  any  receiver | 
with  1.  F.  of  455k&  8.2ae»  or  MMm. 


OVNAMOTOR  1 

BCR523  Traaemltter- 
port  ca«ec  . 


PB94r.  For  uae  «r1th 
Fiver.  Brand  new  In  ex- 
. 86.80 


JH^LIOYNE— O.  E.  Model  5AM1IJJ7.  46n« 
R.P.M.  Motor  Compound  wound.  ISO  Watta  ]□. 
Wl:  27V  DC  Output:  60V.  DC  SIg  Corpa.  r.  8 
Army  MO-27-B.  Now . 220.50 


SUMMARY  OF  CHARACTERISTICS: 


PULSE  TRANSFORMERS 

PULSE.  WFeCt)  K8-9863.  RuppUee  voltage  peak* 
of  3500  from  807  tube.  Tented  at  2000  Pul*es/iter 
and  5000V  peak.  Wdg.  l-2sl8  ohms.  Wdg.  l-3s:2 
Ohms.  L  of  Wdf.  l-33.073-.082B  at  100  epe. 88.06 
PULSE.  WECO  K8-161310.  50  KC  to  4MC. 
1%*  Dia.  X  iTfc*  high.  180  te  2350  ohms 
New . . 81.95 


SENSITIVITY:  **A’*  channel.  400  mlerovolts  or  lew* 
per  beam  defiertlon.  “B*’  channel,  400  micro¬ 
volts  or  lees  per  beam  deflection.  "(T*  channel. 
1  volt  or  lens  per  54'  beam  deflection. 

RESOLUTION:  IS  kllocyrlen  at  3  db  down  from 
peek,  Rweep  control  at  maximum,  using  CW  signal 
PRESENTATION:  iSsnoramto  (**A**  4k  '3'*  chan 
ioeUi:  OsrlUocraphlr.  *'0"  channel. 
iSWEEP  WIDTH:  Channel  A.  ^  80  ke  (100  kr 
lorerall)  Channel  B.  £  600  kc  (1  Me  overall)  Chan¬ 
nel  C.  ^  1  Me  <8  Me  overall). 

CATHODE  RAY  SWEEP:  Oscillatory  or  non-oa- 
(illatory  (8eiyo)  Variable  Sawtooth  Generator.  35 
to  40,000  cycles  per  eertmd. 

AUDIO  OUTPUT:  60  miUiwatU  Into  600  or  8000 
ohm  load 

VERTICAL  AMPLIFIER:  Single  stage.  ±  Sdb  from 
30  cycles  to  100  kc  or  higher.  Am^lfler  ont  position 
permits  direct  eonnectioB  to  one  rertioal  plate  through 
coupling  capacitor. 

HORIZONTAL  AMPLIFIER:  Single  stage.  ±  Sdh 
from  30  cycles  to  100  kc.  No  prorislao  for  direct 
connection  to  deOeotlon  platea. 

CATHODE  RAY  TUBE  VOLTAGE:  Cathode  to  ac 
celeratlng  anode;  1800V  DC  for  115T  A.C.  Input. 
■SENSITIVITY  OF  CATHODE  RAY  OSCILLO- 
SCOPE:  Maximum  through  AmjKifler.  Hortsonts): 
II)  rolu  peak  to  peak  per  Inch.  Vertical:  1.5  volts 


INVERTER-G  K.  Model  5D-S1NJ3A.  Input:  84 V 
DC.  OuUHU:  llSY.  400  ey.  486  Ta.  New.. .824.80 


RAYTHEON  VOLTAGE  REGULATOR 

Adj.  input  tape  95-130V..  60  cy.  1  1%.  Output: 
115V.^  60  Witts.  V,  of  Reg.  Wt.  80  lbs.  654'  B 
X  8U*  L  X  4S^  W.  Oferload  protected.  Sturdllv 
conatruoted.  Tropleallaed.  Bpc^al . 814.75 


INVERTER— Leland  Rlee.  Co.  Model  FRSOOA.  In¬ 
put:  8NV.  DC.  SS  Ampe.  Output.  SOY..  800  rv. 
488  VA.  New  . 8I7.8C 


PE  216  INVERTER— G.  E.  38169178.  Int 
DC.  Output:  115.  400  cyolea  at  1.8  KVA. 


HIGH  VOLTAGE  CAPACITORS 

.28  MFO..  20KV  . 82< 

.28  MFOe.  ISKV  .  25 

.8  MFO..  25KV . 

I  MFO..  I5KV  .  34 

I  MFO.,  7.8KV  .  15 


6ENEM0T0R— Carter  6T  DC  to  400  T  DC  at  875 
mils.  New  . ^9.80 


D.C.  MOTOR— G.E.  Model  SRA50USA.  Anntture 
87V  D.(\  at  8.3A.  Field  60  V  D.C.  et  8  3A.  RDM 
4000.  II. |».  0.5.  New . $22.80 


MOTOR  GENERATOR  M.G.  164. 
Motor:  440V,  3I*H,  60  cy..  .90A. 
RPM.  Generator;  70V.  3l*h.  146 
Kxclter;  115DC,  lA.  .New . 


Boltser-Cahm 
l/SBP.  17.50 
Cy..  .140KVA 
. 567.50 


SOUND  POWERED  PHONES 

Western  Eleetile  No.  D173318.  Type  O.  Combina¬ 
tion  headset  and  cheat  microphone.  Brand  new  In¬ 
cluding  89  ft.  of  rubber  covered  cable . $17.80 

AetemalTe  Elee.  Ce.  Na  GL643AO.  Similar  to 
above  bat  Indudlng  Throat  microphone  ta  addition 
to  cbeet  microphone.  Brand  new  with  80  fL  rubber 

covered  cable  . 81O.OO 

U.  6.  Instrument  No.  A-800.  Cmaplete  with 

80'  cable  and  plug.  Brand  new . $13.80 

W.  E.  type  Ti>l6M  Handset.  New . 816.50 


BC-348  RECEIVER  PARTS 

for  Models  Cg  E,  K,  L.  Mg  F,  R. 

Dial  MFChanlsiu  aAkembllte.  1st.  2itd,  3r<l.  4tb  l.F. 
transformer*.  C.W.  oee.  and  xul  filter  trana.  with 
xtals.  AU  R.F.  colls.  Front  panels,  Shock  mounts. 
Large  quantity  mlse.  hardware  sub  aaesmWes.  etc. 


AN/APA-IO  80  Page  Tech  Manual. 


LINEAR  SAWTOOTH 

POTENTIOMETER 

W.E  KS-1513t 

Bas  continuous  reslstSDce  wind¬ 
ing  to  which  84  volts  D.C.  1 
fed  to  two  Axed  tsps  180*  apart. 
Two  rotating  bruabea  180*  apart 
take  off  linear  sawtooth  wave 
voltage  at  output. 

Brond  New  SS.SO 


MISCELLANEOUS  EQUIPMENT 


SWEEP  GENERATOR  CAPACITOR 

Bigh  speed  ball  beartnga.  Split  stator  silver  plated 
coaxisi  type  5/10  mmfd.  Brand  new . 83.86 


T8127/U  Lavoie  Freq.  Meter— 375  to  785  MC 
T8-47APR  Test  Set— 40  10  506  MC. 

81S-A  DuMont  C.B.  Modulation  Monitor. 
BC1803B  APN-4  Test  Set. 

6255A  11.  P.  InterpolaUon  Oee. 

T8  SI/APN  Test  Set. 

T8-487/n  Peak  to  Peak  VTVM. 

BC-8SIAE  Freq.  Meter. 
loM-lS  Freq.  Meter. 


WESTERN  ELECTRIC  CRYSTAL  UNITS 
Type  CR-IA/AR.  Available  in  quanaty— following 
frequencies — fundamentals. 

891(^-4350— e37(^-6470— 6810— WlO-^71  6g60 
6940— 7870— 7350— 736(V-789F-7460— 7880— 4716— 
Kilocycles. 

$1.25  Goch 


G.  E.  SERVO  AMPLIFIER 

Tvpe  8CV1C1  Aircraft  Amplld.vne  control  amplifler. 
115  volts— 400  cycles.  Dual  channel.  Kmploys  8- 
6SN70T  and  4-6Ve(3T  tubes.  Supplied  leKS  tube« 
New  . 822.80 


All  prices  indicated  are 


All  meredandifg  gooro.tgtO. 
Immediotg  dclivtiy.  tuDiect 
to  prior  nio. 

All  Frie»$  Subfoct  te 
Cfienfo  Wrtlioift  Notice 


FOB  Bronxville,  New 
York.  Shipments  will  be 
mode  vie  Roilwey  Ex¬ 
press  unless  other  in¬ 
structions  issued. 


ELECTRONICS 


I  i 


1  * 
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/Re^ca^ce  S^tccicijU 


TIMING  MOTOR 
■  RPM  nsv  M  eye 
E.  InfroNom  Co. 


$|.95 


GEAR  ASSORTMENT 

IW  •■all  litartad  taart.  Maal  ara  ttainlaat  ttaal  ar 
>ra«».  gKaafiwawItfi  . Paly  W.SO 

VERNIER  DIAL  or  DRUM  (From  BC-221) 

DIAL-^S*  •’100  IR  300*.  Blaak  wttli  illvar  aariu. 
Nai  tMMMacA.  DRUM~«.50  la  IM*.  Blaak  wHh  ill. 
•ar  ■ark*  . althar,  RSa 

SOUND  POWER  HANDSET 

BronO  N«vf 

Incliiil^  R  It.  cord.  No  battarl**’* 
Of  e'lt^ruAl  D«)wvr  tourer  u«r<t. 


SowflO  Powarad 
CiMat  Sat  RCA— 
WlHi  24  Ft.  Cord 
$17.60  Ror  poir 


Vorioc— Canarol  Radio  •  i  A  AA 

100W  ramovad  from  agyipmowt  #  IO»WI 

400  CYCLE  INVERTERS 

Laalofid  Elactric  Co. 


DELAY  NETWORK— ALL  1400Q 

T  US — Approx.  1.2  mlero  aac.  drlar . ]  ■ 

T  lit — Approx.  S.I  mkTo  tao.  delay . >  « 

T  lU  Similar  to  T  114  wltb  tap  brought  out....  I 


Mfa.  No 
MRCflk-l 
MRC7»24-1 
Ttatfeaa  S7UF 
MRC-7t2l*3«a 
Pafair  BMS 
MRC  lOa  Mi 
MRC  ISaMl 
Padaral  L8  11 
Norma  S  1 1  R 
Pafair  B  S4l 
Haaear  7ia3 
Norma  Mi  S 
ScBats 

NS  SMi-CISM 
ND  liOa 
PafoU  9  IK 
MRC  IS  R1 

ND  cw  saas 

MRC  M  Rl 
Pafair  I3K9 


BEARINGS 


4  S/16  6  1/4 

4  1/6  5  9/33 

3  1/16  3  5/6 

1  lV64  3  7/16 

1  13/64  3  7/16 

1  1/8  3  1/3 

1  1'8  2  1  '8 

1  1/16  1  1/2 


9/16 
39/33 
33  64 


1  3/8  1  3/8 

15  33  11^ 

7/8  7/W 

1  1/33  5/16 

5/16  13/33 

55/64  9/33 

1/2  5/33 


1000  7/3  3000  3  8  :  36K 

1000  8D«  14000  3/8  I  25K 

1500  8D  ISOOO  BD*  i  30K 

•  Split  looking 


1^4*^  lOQK  3^8^ 

3/8* 

BD* 


JONES  BARRIER  STRIPS 


T7P*.. 


Prtoa  .  Typo  Prioa  Typa 

SAMY  89.11  '  4.141W  $9.M  9-141Y 

8.140HW  .14  I  5-141  .34  10-141 

■  ‘  35  6-141HW  .17  17-I4iy 

53  7-141  .14  3-143 

.13|7-141HW  .44  8-142 

.34  8-141HW  .58  ^150 

34  9-141 _ .44  3-160 


6-140 
10-140HW 
3-141 
5-UlkW 
3-I41W 


AN  CONNECTORS 

IMMEDIATE  SERVICE 
PHONEI  WIRE!  WRITEI  YOUR  NEEDS 


PRECISION  RESISTORS— </«  WATT- 

1  lO.M  12-SI  U  M  U.M  m 

2  S  10.84  13  02  13.8  70  81  3 

3.3  11  18.32  18.87  103  8  ^.4 

3  11.28  18  89  82  128.8  WI  8 

6.88  11.74  8008 

PRECISION  RESISTOR 

I.  10.38  “ 


NEW  COAXIAL  CABLES 


Oitma  . 
R06/V  76 

RO-7/U*  97.5 

RO-IS/D 
RO-Sl/D 
RO-334^* 
RO-3^  1 
Ra-35A7 
RO-86/C 
Ra-27/U 
RO-39  U*  53.5 
RO-34/U  71 


Prtea  par 
1.999^. 
915« 


AMP  Par  199 


73  5 


Ohma 

R&-35/U 
&Q-37/D 
RO-W/U  _  . 
RQ-41/X7  67.5 

RO-54/U  55 

aO>55/U  M.5 

Ra-57/U*  95 
BQ-56/0*  53.5 
RO-59/T}*  73 
RO-77/U*  a 
RO-78/U  a 


Tloa  par 
1.999  Pt. 


COAXIAL  CABLE  CONNECTORS 


DIFFERENTIAL 

»3’» 

3H*  81a.  X  SH*  laag 

Tied  betwem  two  gC78>48'B  _ _ _ _ _ 

be  consertad  to  3600  RPU  Motor  In  lO  mlnutca. 

i'ootrretoo  ibeet  tupplied.  (Coorerted) . $4.50 

Maaatlap  Brackate  —  (Bakrlitt  for  sMivu.  and 
dUTtretitlaU  tbown  above . 354  pair 


dampener.  Can 


2J1G1  SELSYNS  $2.95 

BRAND  NEW  400  CYCLE 

Can  ka  aiad  ea  69  cycle 


POSTAGE  STAMP  MICAS 

mmt  mml  mmf  mmt  mm2  mmt  mfd 
4  23  47  85  220  500  910 


mfd 

.003 

.0033 


7  5  26  56  110  270  580 

8  27  60  120  300  600 

8.3  30  62  125  350  620 

10  33  6H  130  370  650 

15  35  70  150  300  680 


.0012 

.0013 

.00136 


18  30  75 
20  40  80 


NEEDLE  BEARINGS 

TORRINOTON  BIMg  1/2*  wide  5/5*  18/16*  304 

Brand  New  METERS — Guaranteed 

0  1  Amp.  R.F.  2V-  I3.2»|  0-80  Amp.  D.C.  2H'.$3.2S 
0-10  ma  D  C.  m*...  3.»sl  0-7.5V.  A.  C.  8y . . .  3.46 

SELENIUM  RECTIFIERS 

Pull  Ware  300  MA  1159 . Sl.79 

Half  Wave  100  MA  IISV . 91 

iPAflHgTTi  sLeeVUd-amwImaai-li  M . ETK 

TYPE  "J"  POTENTIOMETERS 

150  BD  ;2000  8D  1000  5/8* 

500  HD  2000  1/2*  lOK  8/8* 

300  3/t  2000  BD*  lOK  - 

400  3/8  2500  1/3*  i  15K 


160  400  750  .002 
175  430  800  .0026 
180  470  820  .0027 

Price  Schedule 


.003  mfd  to  .0082  mfd . 


SILVER  MICAS 

mmf  remf  mmf  mrof  mmf  mmt  mfd 


20  50  110  180  325  470  800 

22  51  115  200  350  488  875 

23  60  120  208  360  500  900 

24  62  125  225  370  510  .001 

27  66  130  340  390  525 


Price  Schedule 


.0024  .0047 

.00*36  .005 

.U)27  .0051 


.00282  mfd  to  .0082  mfd . 


TIME  DELAY  RELAY 

Raytheon  CI*X  24166  KS  1019S-66  See. 
,  •  US  V  .  66  cycle  •  Adj.  56-70  Beeootk  • 
2V4  second  recyrling  time — iiprlnt  ratura  • 
Micro-switch  contact.  lUA  •  Uolde  ON  ae 
long  as  puwt'r  la  applied  •  Fully  eaeed  • 
‘ONLY  . 94.50 


25  13 15 

.334  13.3 
.444  13  52 
.503  15 
557  18  75 


71  296  3  2.350 


75 


3M9 

397 


watt- 

8.909 

9.000 


-306 

414.3 

705 

2.193 

3.50U 

69.148 

-306 

33.300 

35.888 

36.UU0 


97.8  600  3*427  15.000 

100  607  3.500  l&ZkO 


I  01  30 


S  2.04  44  73  150 


47,000 
50.000 
56.000 
50.000 

^  _ _  _  50.905 

970  4i750  20.000  68,^ 

1.060  5.000  20.^  Z9SSS 

1.100  5.714  21.300  75.0M 

1  150  5  900  23.600  79.012 

l’.200  6i000  23.m  gOJIJO 

1,264  6.600  26.000  00.000 

1.376  7.000  26.667  »2.«» 

1.100  7.300  30.000  100.000 

1.190  7.600  31.500  120.000 

1.500  8.000  32.700  14O.0TO 

1,573  6.600  32.888  1S25S9 

1,876  8.800  33.000  100.000 

PRECISION  «t»l»TOR$— 1  WATT— JS« 

2  58  27  4  179.5  1.  ‘  00  6.000  34,000 

...  2  6  28  JS  1.800  7.^  35,000 

.147  266  30  216  l.m  7.^  40000 

45’.tlU0 
60.000 


210 

220 

230 


7.6  666  270 


1.01 

1.166  _ 

1.17  105 


3  39  43  6 

4  29  45.5 

4.3  49  75 

4  7  50  - 

5  21  54  2  5  420 


1.900 

2.000 

2.200 

2.215 

2.250 


7.500 

7.800 

8.000 

8.250 

9.000 


Jf  2.5 

M  UL. 


60.000 


95.000 


149.500 

150.000 

166.100 


390.000 

399.000 

400.000 

413.000 


270*000  376.000  522.000 

4M  1  WATT  1%— 45ei 
2  WATT— dOc 

5.000  6.000  10.000 


550.000 

.560.(810 

590.000 

600.000 

645.000 

650.000 

700.000 

750.000 

876.457 

T|  23.000 


>.  /  'I;  UNIVERSAL  JOINT 

3  16’  8oW  3  8  OD 
/ife,  '  '  U8  lon<l 

Steel  or  Alum.num 
^  50C 


OIL  FILLED 
PHca  MFD 
$35.45  .5-1 

38.45  .3 

14.45  I  .1-1 

3.45  02 

13.75  I  2 
3.75  1 
I  84  6 


7.000 

7.000 

6.000 

6,000 

6.000 

6.000 

5.000 

5.000 

4.000 


4.000 

3.5U1 

3.000 


FILAMENT  TRANSFORMER 
PTi..  nsv..  90  cr^  -  •«.  jj  J  v.  I  10  J;  $6,50 

PULSE  TRANSFORMERS 

nTAB~9963  9278  9340 

WEBTB&N  ELBCTRIO-D166I73  0161310 

KB8696.  £89865.  K89565.  K89900.  K89662.  KS1S161 

QfiNBRAL  ELECTRIC—K37S1.  80-0-5 

jIotERBON  electric— C-12A-1318 

CROBLEY— W<226362-4 

DINION  C01I^TR1048.  TR1049 

also  S52-7250-2A:  S^7351-2A;  T-1-229631-60 


OILED  FILLED  aTc 

V.A.C.  Price  i  MPD. 


660 

660 

660 

660 


$  .44  30 

4.45  25 
4.45  20 
4.56  ,  15 

4.35  10 

3.35  ;  6 

3.35  4 

4.45  3 

4.49  2.5 


$3.95 

CONDENSORS 

V.A.C.  Price 
3  «i  $4.56 
3  10 


330 

330 


iN34  Cryatal  IHode 


Mlai«a«  Orders  $3 . Alt  ardert  f.a.b.  PHILA.  PA. 


RELIANCE  MERCHANDIZING  CO. 


Arch  St.  Cor.  Croakey  Philo.  3,  Po.  Telephone  Rlttenhouse  6-4927 
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SEARCHLIGHT  SECTION 


Amertran  "TRANSTATS" 

Voltoge  Regulotor 

ns  KVA  5(1  no  cy.  Com- 
mutator  rana»'  <>  115  V.  Max. 
^  Ami^.  100.  R»^-4iiiiiertion  dla- 
ftam  afailabi«*  for  S30  V.  50 
A  op*Tatlon  BRAND  NKA^' 


MINE  DETECTOR  SCR  625 

Deterta  metallic  objects  (ferrous  or  dod- 
ferrous)  to  a  d^b  of  approx.  6  ft.  Find 
outboard  motors  on  the  bixtom  of  lakes.  lo* 
^  cate  underffround  plpinf.  treasure,  me- 
taliic  fratmtents  In  lumber,  etc.  New. 
complete  with  Iniit.  book.  $65.00.  Tsed 
but  like  new . $45.00 


HIGH  VOLTAGE  REACTORS 

Cat.  #25P5S8  rated  0.1  Mu-P  «  12KV  DC.. 

#7510  rate«i  1  x  .1  Muf  «  7.500  VDC . 

Cat.  #14F64  rated  0.15  Mu-F  9  lOKV  DC. . . 
Cat.  #14P7l  rated  0.15  Mu  F  ¥i  31.5  RV  DC 
Cat.  #A7548  rated  lx. 15  Mu  F  (9  6O00  VDC. . 

I'D  Paper  rated  0.5  Muf  ®  IS  KV  D(' . 

#RC'2151  rated  lx  5  Muf  d  9000  VDC . 

Cat.  #110063  rated  0.65  Mu-F  #  11.5  KV  DC 

Type  FP  rated  1,0  Mu-F  ^  10  KV  DC . 

Cat.  #I4F63  rated  1.0  Mu-F  #  15  KV  DC... 

Cat.  15F5  rated  1.0  Mu-F  »  M  KV  DC . 

Cat.  #AR6734  rated  1.0  Mu-F  «  15  KV  DC-. 

«TK60020  rated  10  Muf  &  6000  V  DC . 

Cat.  »14F338  rated  4  5  Muf  ^  7500  V  IK?.. 
Cat.  «14F13  rated  5.0  Muf  ^  10  KV  DC _ 


SUPERIOR  POWERSTAT 

T>pe  1126-3V.  Pri. :  230V,  3  ph.  60  cy.  < 
0  270  Vulta  7  KVA.  ilay  be  .separate  ar 
as  three  0  115V.  1  ph.  60  cy.  2.0  KVA 
Krand  N>w  . 


Unfvaraal  Elec.  #523.  115VDC.  1.2A  5000RPM. .  .$4.95 
W.E.  SKS5603.  24VDC.  0.6A.  .'.OOORPM,  Shunt 

wound  . 12.95 

6.E.  #5BY9E8.  l*ernianent  Magnet  type.  140VDC. 

02.^A  1>«i)4)KPM  . $$.95 

EMC.  SFN37952.  32VDC.  l/SoHF,  Gear  reduced  to 

21RPM.  . $12.95 

Gan*l  Induitriaa.  ll.5V.4C.  60cy.  .65A  80RPM  geared 

to  20-.30RPM  . $3.95 

Else.  Spec.  Type  JAI.  24VDC.  15A  UHP.  3800 

RPM  . $14.95 

Warren  Synch.  Type  B3.  IISVAC.  eOcy.  4W,  12 

HPM . |5.95 

Wror  SM247lJ<,  24VIH\  0.32A.  ISOO  RPM  $5.95 

Flyer  Type  1623.  n»VAC.  2.Vy.  SOW  78RP5f. 

j  Dynamic  Ht-Press  Axial  Flow  Fan.  Mod  5W^R4.  24- 

I  IHVIM'.  Mil*.  SOOOHPM.  22.5CFM  I'sed . $8.95 

Laar  #C0O4.  24VIH-.  1..5A  T50ORPM  8W . $8.95 

Oster  Shunt  Motor.  T>-pe  E  7-5.  174  Volts  DC. 

1  10  HI*  .36.50  RPM .  Pr’oo  $7.50 

Oster  Serise  Motor.  T%pe  C-2RP-1A.  17.5  Volu  I>C 

1/luO  HP  7000  RPM  .  Price  18.50 

Wedlnphouse  #1171391,  27V1M\  ‘nHP.  6  5A.  5000 

UPM.  Series  . $9.^' 

Emerson  #1610212,  24VI)C.  160  ox.'ft  torque.  100  “^et 

RPM  . $9.p  Rayt 

El'nro  F.16  Rate  Generator,  2  ph  1.3  tolts/ion  ZenM 

RPM  .  $17.05 

Autoeyns.  pjom-er  AV-,M«l) . $24.95  R^'^^ 


Tr»nsi«i  KVA  nx^.i  winding  115. 1/':*', 

niutatur  range  103  126  V.  Max  AMPS.  2.17 _ 

.5  KVA  Flxeil  Winding  11.5/1  '400  Commutatur 
02  115  V  Max  AmpH.  5  5. . 

TRANSFORMERS 

All  hova  11$V  60  cy  Primary 

Hammond  RK14032  S»^-.  #l  thru  4;  5V  (d  2\ 

#5:  5V  6A . 

Amertran  #:iSii.  Sw-  2  .5VtT  (a  2.5VA.  . 

KV  Trans  #1.523.  8»-«*  Jti:  .5V  («  2uA:  Se«-  # 

<•  lOA  . 

Tbordarsoo  T>pe  T  6F68  Sw  «  ;:V  lo  2  7.4  , 

ins . 

Hammtmd  RELI0350.  sw  #i-  .5.‘‘dV(^  <a 
#2:  5V  (F  2A;  8ec.  3:  6.3V  <a  'j\ 

Ra.viheon  1'X8724  S»h-  n  .’.v  w  u  .5M  4 
Federal  W15-38.  Re.  #1;  ;{u0V  ^  Iuma:  Sh 
|5V^(»i500.MA;  Sec.  #3:  6..3V  (o  630MA;  See.  #4 

Thordarsfxi  T02R21 .'  sd.  ’ '  #  | ;  77(»ViT  «  idOMA 
#2:  6.3V(T  Or  3A;  .Ser,  X3:  6.3V  ta  i  5A;  So 

5V  to  3A . 

W*  E,  #KHK606  Sec.  #1:  lOXV  («  177MA:  S« 
4A;  Sec.  #3:  6  3V  la  lA:  Sec.  #4 

WeetWhou-se  Ti  p»*  OF."  Sec  iiiV  «  lodvA 
lUyiheon  1*7420  8e<-.  #1:  i»2.'.V  (€r  IKOMA:  Se. 

6.3V  to  25A  . 

liendix  530178.  Sec.  1.5V  (o  .«Nt5  MAIN’ 
lUiihmm  I'X6906A.  Sec.  #1  A  #2:  6.3V  to  6 

Sec,  #:<:  6.3V  to  2  2.5A . 

Tba  foUowing  11$V  400  ey  Primory 
Raytheon  rXM.547.  Sec.  l(KK)V  t*  ,002.5A  S*^ 

6  1.5V  to  700MA . 

SpeiTv  702719  S«v  #1:  700  VtT  w  315MA 
200V(T  to  100M.4;  Sec.  #3:  18V  to  6O0MA;  Se 
6.3V  to  15A:  He.'  #5:  6V  to  6 A 
Raytheon  l'X8.3l.2C.  Sec.  #1:  6.3V  m  4  7A  •  He 
5V  to  3A:  Sec.  #3;  6  .3V  to  .RA  .  . 

^  If'OOMT  «i  6oMA:  S* 
SSOVtT  to  120MA:  He.s».  #3  *  4;  5V  to  3A  S« 
6..3V  to  .5A:  8e<-  #6:  6.3V  to  2A 
^rrv  #702523  Sec  #1:  74nv  to  12MA: 

3:  2.5V  to  3.4;  Seen  #3  A  4:  6.3V  m  2  2.5A. . 
W.E.  #SP163.5  Sec.  #1:  900V  to  410MA  .Se 
875V  tw  410MA:  Sec.  #3:  780\'  to  410MA,  . 

Federal  #RA6404-1.  Sec.  #1;  550-0.  16.5  5.5«  to  S 


ELAPSED  TIME  METERS 

Mfd.  by  R.  W.  Cramer  Co.  Type  RT-2H. 
hours  by  tenths.  115  Volts  60  cyclo.  Larft 
Available . 


$9.4$ 

range 

$4.50 


DC  SERVO  MOTORS 

W’hite  R<Mlgen4  Elec.  Co,  J6905X-46' 
24  VIM’  to  65  Ampe.  Tonjue  50  in' 
Uvt.  4  RPM  rererxible.  comp,  w/limlt 
Kwli'-h,  rel*vs  and  selenium  rectifiers 
t<i  keen  AC  out  of  motor.  5x.5x4.  $12.95 


RELAYS 

O.K  #('R:7S»1-  RinoJ4.  .3PDT.  OVDC.  1.5A  Con- 

tflrtH  . $1.25 

4llie<l  IXIODJS  3PI>T  6VDC,  15A  contacts  .  .  $1.35 

I/  arh  T'Pe  I0.54ARV.  3PST  on  make.  SI»HT  on  break. 

20  32  VDC.  1.5-4  contartH . •L?* 

OK  #CH2701  |iiOOF3.  1>PI>T  24  VDC  5A  contacts  75« 

t;  M  #13013.  DPDT.  24  VDC  15A  Contacts .  954 

IMce  #311.  DPDT.  28  VDC.  10  Amp  cont.  1900  ohm 

.-oil  .  . We 

(J-M  #131120.  DI^T  "n  make,  3POT  on  break.  24VD<'. 

15A  contacts  . . 11^? 

Allen  Bradley  sl'ST  double  make.  24^’ 

200  A . *2  50 

A-B  Bulletin  XM'.'.4.'..  t\pe  B6B.  8PST  Double  Make. 

24  VIH’.  200  Amp . *2  *0 

Dunce  Thermal  Time  I>elay  115  VAC  60  Cy.  SI»8T. 


WIRE  WOUND  RHEOSTATS 
Sfandord  Bronds 

ff241D.  250  2.'.0  nhms  .50W'  w  W'  shaft... 

#241D.  .300  300  ohms  r.nw  w,  shaft . 

#241l>.  400  ohms  50\V  *  4*  shaft . 

#50D.  :>n  30  ohms  .50W’  «  4'  shaft . 

Mmlel  J.  )H  16  (Mims  50W’  w  V  shaft...  . 

M«)del  J.  n  r.  ohmx  .'(*W’  . 

.M*)del  J.  5  (Him*.  .50W . 

Mmlei  J.  75  ohniH  SOW  . 

Mo<iel  J.  150  ohnw  .50\V . 

Model  J,  800  ohms  .50W' 

MtKlel  J.  1000  ohm.s  .5nW . 

Model  J.  .5)MM)  ,.hni«  .5o\V . 

.Model  H,  60  Ohms  2*'W' . 

6'i  Ohne*  2.5W  . 

M*del  !!.  lOii  Ohms  2.'.W*  . 

Model  H.  175  Ohm>  2.'>W  . 

T\pe  PR,  15  (Mima  25 W  . 


RECTIFIERS 

ITAT  Selenium.  Bridge.  #EE29.  10  plates  I"  dla. 

Input  18VA('  Output  14VDC  (#  .15A . $2.25 

ITAT  Selenium.  Half  Wave.  #FE4.  4  platea  INi'  dla 

Input  18VAC  Output  7.5VDC  to  .45A . $1.00 

Weatinghouse  #103B  Copper  Oxide.  Half  Ware,  4 
platM  IS'  D  Input  4VAr  Output  3VIH'  to  2.5A.  $1.75 
G  E.  Model  6R.H.5F10.  Selenium.  FuU  W'are,  24  plate- 

1'  D.  Input  54V AC  Output  36V’DC  «  .2A  . $3.9' 

R-E  #BL202S1.  Selenium.  F'utl  Wave.  24  platea  1'  D 

220VAC  Output  180VDC  to  .0075A .  $3  9' 

I  W’eetingbouse  #854029A.  Copper  Oxide  13  platea  3S' 
D.  Bridge.  Input  65V AC  (hitput  45VDC  to  .32A.  $9.95 


,  75^ 

75' 

.  754 

•k.  Write 


kirewound. 


BO-37SE  Tranimittar  complete 
New  . 


tuning  units.  Brand 
. $50.0r 


DECK  ENTRANCE  INSULATORS 

(Bowl  ond  Flange  Type) 

Mf<i.  hv  Ohio  Brass  Cn.  heaxT  galv. 
met.«l  d.-inge  loi^*  D  ,  pttre.  Imwl  set  tn 
rulgter  gasket-.  Top  bell  7S'  D.  l^ass 
feed  thru  ro<|  lOty*  |,.  Insul.  (list  between 
I  I  top  Ijell  ami  flange  64* . $3.9' 


HEAVY  DUTY 

COPPER  OXIDE  RECTIFIERS 

FEDERAJ.  TFIL  A  RADIO  IKJ  POWCT  SCP 
PLY,  Input:  220  volu  60  cy  3ph.  Output:  Is 
volU  DC  130  Amperes  oont.  duty.  Compete  «  ' 

meters.  Like  new  . $275.00 

HAMMFTTT  ELEt'TRIC  RWTIFIERS  MODEL 

SP8-100B.  Input:  220  volu  60  cy  3  pb  13A. 
Output:  1.5  volts  at  130  Amperea.  30  Volu  at  6.5 
amperes  cont.  duty.  Complete  w/voU  and  am¬ 
meters.  Like  new  . $225.00 

.MAU/>RY  RW'TOSTARTER  TTni:  APS  20 
Input:  230  Volts  60  cycle  3  ph.  Output:  I2 
VIM'  at  600.4  for  1  ram.  200A  for  1  hr..  130.4 
com.  (hiiptit:  24V1K'  at  300A  for  1  min..  lOOA 
tor  1  hr.,  65A  cont.  Compete  w/volt  and  am¬ 
meters.  Ijke  new  . $225.00 


DAVEN  SOUND  ATTENUATORS 

T\pe  .3.50-A.  Network,  ladder,  linear, 
imped.  30  30  ohms.  2DB  attenuati<m.  Id 
W  dbisipation  .  $3.9 

Westinghouse  Wotthour  Meiers 

Type  CS,  240V  OOcy'lph  15  Amp..  3  Wire,  new  $12.5(1 
T\pe  CS.  120V/60cy,  Iph  15  Amp..  2  Wire,  new  S9.5C 
TN-pe  CA.  120.60cy/1pb  15  Amp..  2  W’ire,  new  $9.5f 

W.E.  Test  Set  1-115 .  S9.5f 

MT/ARC5  Mounting  Base  proridee  anti-shoi*k  mtf 
for  any  3  units  Trans  or  Rec.  of  the  AT.4  or  ARC' 


HEAVY  DUTY  TRANSFORMERS 


(t  K.  Cat  #:47dH7l  Pn.  230  2o8V  .50  60  cy 
1365/1300  123.5V(T  7;i.5V.4  74  x  54  x  84 
GK  Cat.  #7479972  Pri:  23o  208V  50.60  o 

24.50  23,*.»  2110VMS.  2.85  KVA . 

(J.K  Cat  #747.5695.  Pri;  ll'.V  60  cy.  Sec; 

3720-3910  V,  M  S  1  31KVA  . 

Malonev  t:\n\  RkXI03H3.  Pri:  115  2;iOV  .50/1 
Hw:  0,21000  Volts  w  100  MA  IM'.  Half  W’av( 


BOSTON  10,  MASS. 


Liberty  2-7890 


110  PEARL  STREET 


August,  1 95 »  — ELECTRONICS 


SEARCHLIGHT  SECTION 


METERS 

3  MA  DC  2V>'  R— Slaiiw  Mack  taala . IS.3* 

MO  Mknaaiaa.  DC— 2'/%'  raaaO — Saa . 4.30 

1  aa.  OC  Faa  tyaa— •'  Mala  (rm.  traai  aaulat)  3.M 

MO  aia.  DC  2>/i'  R.— Gaairal  Elaetrla . 2.M 

2  aaia.  RF  2'.V'  M.— Wnaaan .  3.IS 

S  aaia.  AC  4'j'  R.— iBT . 4.11 

10  aaia.  RF  3Vi*  R.— Slnaaan . 4.95 

M  aaa.  AC  3V  R  — Gaaaral  Ctacirio . 4.11 

3  aaia.  RF  3Vi^  R.— WMtaa .  0.00 


TEST  EQUIPMENT 

•  l•^22A  SIfnal  6«Mrst«r . 

•  l•7^K  SlifiRj  GuRratf . 

•  VitorotMt  m%4.  2lt 


COAXIAL  CONNECTORS 


•  C-O  QMMMt  FilttrTm  iKtt  iii^V  AC/DC 

20  Aiiim<  . * 

•  TS-I27/U  FrM.  M«ltr  . Mf.M 

•  Tft.|4a/CFN  *  lii.00 

•  DMHMflt  i7«A  OttftlMCOf* . 

•  LM-20  FrvoMftey  Matw . 

•  G*n.  Radl«  757-n  P*wv  SmmIF . *  i27  00 

•  1*130  A  SiflROI  6«A«nitor . *  |7iL00 

•  TS-O/AP  FrMiMim  Motor . *  $42.00 

•  LAN  KS-7470  NmII  Volt  Toot  Sot . *  MO.OO 

•  A.W.  BorOor  LtOo.  VM.2$  VTVM . •  fOiOO 

•  TB.I0A/APN  Doloy  Uoo  Toot  8M . f^.OO 

•  TS-IO/APQ.S  CAliWotor  . |7S.0O 

•  fICL  W.IIM  FrooMOMoy  Motor  IOO>22t  Mo. $32.05 

•  CW|.$0AAG  Rmoto  CAllOrmtor  for  ASS.  ASC. 

ASV  OfiO  ASVC  RoOoro  .  $30.05 

•  CRV'UAAS  Ptiootofli  Antoooo  It  Tronofoltton 

•0to400  MC . $II.7S 

•  3  CM.  neliHO  Horn  Antonno . .  .  $0.05 

•  Goo.  RoOlo  nOA  Wovo  Aoolyxor . *  $0^00 

•  I'lBOA  Slinal  6ofior«tor— 10  CM . *  $105.00 

All  Itomo  Now  Cxeopt  Whor*  NotoO  *  (Cxo.  UooO 
ConOltfoo) 


0$-IR 

0$-IRTY 

SJ.ISP 

OJ-ISPN 

U-IT 


03-22AP  $1.10 
•3-22R  .50 

03-22SP  1.15 

00-I50  .15 

U-105  .15 


MAGNETRONS 

$5  2J5I  705CY 

17  OJJl  705FY 

$0  5J2$  705GY 

30  5J20  714AY 

40  7008  7iaAY 

41  700C  710BY 

40  700D  7iOB/C 

40  705AY  725A 

705BY  730A 


FULL  LINI  OF  JAN  APPROVED  COAXIAL 
CONNECTORS  IN  STOCK 
UHF  N  BN  BNC 

CO-7  CO-2a  UO-37  UO-103  CO-175  CO-254 
Ca-12  Ua-24  CO-57  CO-IOS  UO-170  UO-255 

CO-18  UO-2/  CO-68  CO-KM  UO-1S5  CO-200 

CO-10  UO-27A  CO-OS  UO-106  MX-105  CO-204 
CO-21  UO-29  UO-85  CO-lOO  U(i-I07  ITO.274 

UO-21B  UO-00  UO-80  CG-100  CO-201  UO-275 

CO-22  UO-34  UO-87  UO-146  UO-200  CO-200 

UO-22B  UO-U  UO-150  UU-206  UO-29t 

CO-167  U0400 

UO-171 


KLYSTRONS 

2R33  4t7A 

2K45  707A 

2K54  707B 

2KS5  723A 


2K23 

2K35 

2K25 

2K20 


MISCELLANEOUS  EQUIPMENT 

A«p«rm  IBM  Gamma  C—nttr . ..$  0.07 

P«w«r*tmt  1220— li$/230V  Input— 0-27iV  «lt_ 

*0  AMP . .  37.50 

AC  35  TG  lAAintlMi  Gahpa .  5.M 

ATR  lnv«rtirt  5V0C  t«  110  VAC  00  ty  TfW..  22.M 

IO-$/APN-4  InOlentAr  .  20.50 

R.7/APS-2  RAAAlvAr  . 40.10 

R-70/APS-I5  RwilvAr  .  40.50 

FL.O  lOSO  cyelA  Ottnr .  1.75 

RM.20  rAMpti  iMntrnl  nnit .  t*M 

RM>I4  rpMtt*  c«ntr*l  nnlt .  0.05 

RTA-IB  12/24  V  dynAM«tAr .  40.00 

BC-I200-CM2  RacaW  .  12.55 

CY-230/MP6-I  RndAT  CaaaaIa . S75.0>' 

G.C.  TyPA  iP-l  pArtnOlA  cMmnt  trMvfimitr. .  32.50 

A8B*4  RndAT  AOnlp.  CMpInt# .  01.75 

AN/APS-13  lAM  tnOiA .  12.05 

r  s  APQ-2  lAM  tnOnt  .  10.50 

RCA  AVR-15  B«AC*n  Rnevr .  15.50 

TBV  Tmnt.RACvr  . 20.05 

PlnnAM*  Typ*  OOO-IB  InviftArt  glDfOC  t»  120V 

800  ey  7  amp  AC  (OMd) .  22.85 

G.C.  InvArttr— 28VDC  fp  120  VAC  800  ey 

750VA  I  A .  30.50 

Nnvy  80-3  Rndnr  amapM* .  1200100 

Nnvy  DP*  14  DirAetlnn  Flnd«r  eAMptiti .  305.00 


OIL-FILLED  HIGH  VOLTAGE 
ISOLATION  TRANSFORMERS 

Pri.  400V  00  cy.  Sac.  1 15V  200VA  InMlntid  fnr  SOKV 

DC— G.  E.  Facm  CIR— SO'H  x  irD . $125.00 

PH.  1 15V  $0  cy.  Sac.  1 15V  250VA  InsuIntAd  fnr  SOKV 
DC— G.  C.  Fotm  CIR— 20^8  x  irt*  D... .$125.00 


M-858  MC-277  PL-250A 

M-850  MC-320  PL-274 

M-850A  PL-258  PL-284 

M-360  PL-259  PL-293 


PL-S25 

80-239 

RO-254 

TM-201 


49120 

49121A 


D-163950  R8-685698-5 

D-1661S2  £8-089172-1 


VOLTAGE  DIVIDER 

G.C.  Cnt.  82488866-1  And  $0011340-1  I7.240,40« 
•hmt  35KV  70:1  mtl*  wtr«  wMind  »liMdAd  Alt- 
OHM  40'H  X  IT'D . l77.iC 


20  LOW  INERTIA  SERVO  MOTORS 

KOLL8MAN  Typ#  936*024O-O5/$8V  100  ey  5  wnttt 

2650  RPM— nAW . $I2.M 

DICHL.  Typn  FPE.25.il  7SV  OOcy  4  wnttc— 
n*w  . 534.50 


OIL  FILLED  CONDENSERS 

MFD  VDC  Prl€«  '  MFD  VDC  Pric* 

2  400  $  .45  I  .1  2500  5  .49 

4  too  1.45  I  1-1  2500  3.85 

4  440  R‘4  1.45  32  2500  15.M 

4  AM  1.55  3x.2  4«44  2.05 

8  444  R’d  1.85  t  5444  4.58 

14  444  R*d  1.05  I  .01-.43  4440  1.45 

8-t  440  1.05  j  .1  7404  1.70 

1  too#  42  .045  14RV  4  74 

2  1444  80  I  .45  14KV  4.05 

4  1004  1.85  .475  I4KV  8.05 

8  1004  3.45  .  25  24KV  10.45 

I  1544  .  80  54  324VAC  4.05 

4  1544  2.05  7  44#VAC  4.35 

.1-.5  2044  .  87  8  444VAC  4.54 


PULSE  TRANSFORMERS 

UTAH  :|S  UTAH  SJH 

G.C.  68G.627  WcntlnfliMiM  232.AW2 

G.C.  m6820  W«Atinjl»««tA232-BW2 

8.C.  65G9290I  AN/APN-A  Blnnk  One. 

G.C.  80GI3  PtiIlM  352-7145 

G.C.  K.2444A  P1ilto» 353-7150 

G.C.  K-2744B  Ptille«  352-7071 

AN/APN-9  1  501754-541)  PMIm  352*7178 

AN/APN.f  (90I7M-508)  RnytliAAn  UX*7355 

AN/APN-9  (  352*7750)  WTC.  D.I6I3I0 

AN/APN-9  (352-7351)  W.C.  D.I63247 

WMtin|h»AM  PH.I  W.C.  0*163325 

WMtlnphMitA  I32.AW  W.C.  0*164661 

WMtinfhMN*  l3t8W2F 


SOUND  POWERED  TELEPHONES 

U.  8.  NAVY  TYPE  M  HEAD  AND  CHCST  8CT8 
U.8.1.  A.280  W.C.  0-173013 
A  C.  GL632BAO 
ANY  TYPE— 514.88  EACH 
TS*I0  Typn  HnndcM* . $8.92  to. 


HIGH  VOLTAGE  TRANSFORMERS 

G.C.— PH.  liSV  60  ey 

S«.  6250V  80  MA— 12.5  KV  Int.  .  $18.50 

G.E.— PrI.  1 15V  60  cy.  See.  6250/3650/2600V  56  MA 

12.5  KV  Ins . $16.50 

RnythAon— PH.  IISV  60  cy.  S  «.  850D/8t50V  CT  43 
MA  HcTMCticAlly  SAAlcd J . $22.50 


AN'APA-23  RECORDER 

8w«cps  Any  rAcdvor  thrAAph  Its  t«nlni  mnt*  nnd 
pcTMAncntly  rw^ords  frennsney  nnd  tiM«  •!  fcetvd 
sisnAls  on  paacc  ehnrt.  Powor  InpMt— (Motor)  27V 
DC  l.)A.  And  (roeorder)  00/M5V  AC  60-2600  cy 
I35W. 

OHiknAlly  dMifnod  t#  record  pels#  or  slno-wnoo 
ModniAtcd  lirnnls  ro^vod  ^  AN-APR-I,  AN/ 
APR. 2.  AN.APR.4.  AN'APR-S.  6C-345.  8-27. 

SX.28.  BRAND  NEW .  $147  ' 


F.  W.  BRIDGE  SELENIUM  RECTIFIERS 

AC  VolU  iDiiu  —  18  AC  Volte  Input  — 

DC  Volts  Out  —  14  5  <  DC  Volts  Out  — 

1.3  Amps  .  .  $3.65t  0.4  Amps  .  .  $4 

2.4  Ampo .  4.05'  1.3 .  5 

4.4  Amps  .  7.75  3.2 . I 

13.4  .  12.75  4.4 .  19 

17.5  .  15.75  5.4 .  n 

24 .  22.75  .12  .  24 

30 .  35.54  16  .  3J 

74  .  40.54  I  34 .  59 


CRYSTAL  DIODES 

.10  :  IN23  $1.40  I  IN34 

.40  .  1N23A  3.25  IN38 

.04  IN23B  5.25  1N45 

.45  IN27  1.75  IN52 


1N3I 

IN2IA 

IN2IB 

1N321 


SPRAGUE  PULSE  NETWORKS 

7.5  E3.|*200-67P.  7.8  KV.  Clroolt  I  Mlerwnc. 

200  PP8.  47  thMS  iMpAd.  3  tSCtlAns . $4.30 

7.5  E3.200-67P.  7.5  KV.  “C"  ClfCAH  3  mIscasss. 

200  PP8.  67  •hm%  iMpAd.  3  saoHaas . 86.75 

7.5  C4.I0-60*67P.  7.5  KV.  *‘C’*  Circuit  4  SAetWns. 

16  MlcrASAC.  60  PP8.  67  oDms  iMpsd . $8.25 

IS  E*4.9I*400-50P.  I5KV  *‘C"  okCAlt  .tl  mIstasss. 

400  PP8.  50  tliMS  iMptd.  4  SAOtlons . $12.00 

1 5* A*  1-400* SOP .  I$KV,  ‘*A’*  CircAlt.  I  MlorAstc. 

400  PP8.  56  AllMS  iMpsd .  $37.50 

15  E  7.2-200-50P.  I5KV  “C"  ClrtAH.  2  MiSfAssn. 
200  PPS.  SO  AllMS  iMpAd.a  7  SAStlAnt . $42.04 


130  VAC  Vi  WAVE  STACKS 
75MA  $  .88  I  150MA  $1.34  I  354MA 

I44MA  l.lOli^OMA  1.57  I  444MA 


ANTENNAS 

AT.36A/APT  (70  tA  400MC)  . 

AT.49/APR.4  (  300  tA  3300MC)  . 

02*2  Laap  sntAnns  with  podsstnl  . 

AN-74B  (125  to  I50MC) . 

AN*65A  (P/0  $CR-52I> . . 

AN-66A  (P/0  8CR*521) . 

AIA*3CM  CAnlcAl  scsn . 

ASB  Yntl— 5  sloMsnt  450  to  560MC . 

ASB  Ysfi — OeuMo  stackod  6  olsMont 
ASA  Ya|I— DouMs  sticksd  370  to  430MC. 


GENERATORS 

A  CclipsA*Plonoor  typA  7I6-3A  (Nnvy  Model  NEA-SA) 
Output— AC  IISV  I0.4A  800  to  I400cy.  I  d:  DC  30 

Volts  60  Amps.  Brnnd  Now . $38.50 

A  CclipsA-Pionosr  typo  1235-IA.  Output— 30  Volts 
DC  15  Amps.  Brnnd  Now— Spinel  PAcklnp.  $15.50 


SYNCHROS 

Site  I.  3.  8,  $.  7  end  I  pAAsmtors.  MAtors.  snutiAl 
trAnsfATMArs.  diffsrontlnl  ponsritArs.  end  diffsmAtlAl 
motnrs  in  stoeli. 

AY-IOID  Hi  N  C-78348 

AY-134D  5N  X  C-78245 

AY-I3#D  4DG  3JIFt  C-78410 

IP  4G  2J1G1  C-78411 

5B  7DG  IJIHI  C-78415 

5CT  7G  C -44448-4  C-75331 

5D  A  C5474I  C-78254 

SD<;  B  (:-44445-2  C-78474 

SF  M  C-45444-1 

8BND  FOB  COMPLBTB  LISTING 
SYNCHRO  CAPACITORS  IN  STOCK 


WESTINGHOUSE 

HYPERSIL 

TRANSFORMER 


EACH 


Terms  20%  cosh  with  ordAf,  bofoiK#  C.  O.  0. 
unitss  rot9d.  All  prices  net  f.O.B.  ovr  wor^ 
house,  PhUa.,  Ponno.,  subiect  to  choi»9A  wifhotrf 
Mfict. 
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SEARCHLIGHT  SECTION 


COMMUNICATIONS 

EQUIPMENT 

COMPANY 


MICROWAVE 


RADAit 


MICROWAVE  TUBES 


MAGNETRONS 

Tub*  Frq.  Raoic  ® 

UJ7  29«S-2»»2  me.  2,4  KW 

ilJI  282O-28B0  me.  2M  KW 

2J2I-A  9345-t»405  me.  “  bS 

2J22  3267-3333  me.  265  KW 

JJ2*  2»92-301»  me.  176  KW 

2J32  2780-2820  me.  5S 

ZJS8  Plw  3240-3263  me.  5  KW 

2J34Pk(.  3267-3333  me.  ”  bS 

2344  9000-0180  me.  58  KW 

2J5I  3000-3100  me.  35  KW 

22*2  2«14-3omme.  bj 

3231  24.000  me.  50  KW 

718DY  2720-2890  me.  ,^-bS,’ 

73«BY  2800  me.  lOOOTOWI 

720<;Y  286"  me.  ' 

725-A  0345-9405  me.  M  KW 

73«-A  0345-0406  me.  50  KW 

m  AY%^.V)Y.  EY.FY.OY 

KLYSTRONS 

723A  723A/13— 2K25 

"CW"  MAGNETRONS 

QK  62  31.50-3375  me. 

QK  89  2675  2900  me. 

QK  61  2975-3200  me. 

QK  60  2800-3025  me. 

N>w.  . . 

CR—TR— PULSE  TUBES 

705A  721 

3DPI  3FP7 

3GPI  5CPI 

MANY  OTHER  TYPES 


AVAILABLE.  SEND 


YOUR  REQUIREMENTS. 


APN-9  SPARES 
MFR'S  PT#  MFR'S  PT# 

352-  7250-2  352-7295-2 

352-7251-2  352-1554-5 

LARGE  QUANTITY  AVAILABLE 


PULSE  EQUIPMENT 


^  HARD  TUBE  PUL8ER:  Output  Pul^ 


***^wct*\44  Kw"ri2  kv“«  'i2 

001  max.  Pulse  duration:  5.  mleroseo. 

Input  ▼oltw:  115  ».  to  2400 

iTi5B  4-8W-B.  3-’72'f.  l-TS.  New  $110.00 

A^-13  HILSE  modulator.  Pul^  Wdth  ^to  M 
Micro  8*«.  Rep.  rate  *24  to  1348  Ppa. 

out  35  KW  l->ierfy  O.OIH  JouIm . $40.0C 

TP8.J  PULSE  MODULATOR.  PR  Pow^  50  amp.  21 
KW  11200  KW  pk):  pulse  rate  200  PP8.  1.5  ml^o- 
UPC.  pulse  line  impedance  .'<0  ohms.  Circuit— 
Aeries  charging  Tersloo  of  I>C  Reeonance  type 
I'AeA  tw<*  405  A'a  aa  rectlAers.  115  ▼. 

input.  New  with  all  tube^ .  $49. M 

APS-IO  MODULATOR  DECK.  Cumplete. 

VARISTORS  THERMISTORS 

0«i67l76  . $  05  0-IM280  $1.5 

D*I72IS5  $2.25  D-I67J32  itubei - $1.51 

D*I723(I7  $••“  0*170396  ihead) - $1.51 

O-l6720eE . $185  0-167613  ibutton) .  $1.51 

D-172175  .  $1.6'  0-164699  for  MTG 

0-160607  . $  .95  X  "  hand  Guide  $2  5* 


A^-4  COMPLETE  3  CM.  RADAR  SYSTEM.  40 
KW  p*>ak  transmitter,  pulae  modulator,  receiver. 
Using  .23AB  power  lupply  operating  from  115V 
MKi  Cycle,  antenna  sjHtem.  Complete  radar  aet 
neatly  packaged  In  less  than  16  euMe  feet.  Leiw 
receiving  TlDe  Tubes,  but  including  all  oUim.  in 
iiMd  but  exi'ellent  condition — 'rala  price  for 
laboratories.  M’hools  and  experimental  purpose 
«>nly.  Hee  our  ad  in  Klectronia  for  July,  51. 


140-600inc  Directional  Antenna 

HO-Slomc  cone  and  300-600  me  cone,  each  confuting 
of  2  end  fed  half  ware  conical  wH-tionis  with  enclos.*d 
matching  stub  for  reactaci-e  changes  with  changing 
frequency. 

New:  complete  with  maat.  guis.  csbler,  carving 
chest  . $49.50 

AN  MPG-I  Antenna.  Rotary  feed  trw  high  ^d 
icanner  antenna  assembly.  Including  horn  parabolic 
reflector.  liCfw  Internal  meEhanlvm^.  10  deg.^ctor 
scan.  Approx.  12'L  X  4'W  X  3*11  Vnuseil  .  .$350.00 
Gov't  Cost— M500.00 

DBM  ANTENNA.  Dual  bark  to  ba<'k  parabolaa  with 
dipoles.  Freq.  oorerage  I.imiO-4500  mi*.  No  drive 
mechanLsm  . $65.00 


MICROWAVE 
ANTENNA  EQUIPMENT 


3  CM  ANTy;NNA  WITH  DISH  14  '.  CutiM 
teed  horiMKital  and  verlcal  acan  with  28  V  DC 
drhe  motor  and  drive  meciianlama.  Complete.  New 

a*  shosn  . $125.00 

Relay  Svgtem  Parabolic  reflectors  approx,  range  200tt 

to  6000  Me.  Dimensions  44'  x  3'.  New . $75.00 

Dipele  for  shove . $12.00 

TOY  “Jam"  Radar  rotating  antenna.  10  cm.  80  deg. 

beam.  115  V  AC  drive.  New . $150.00 

10  CM  Hern.  Rectangular-to  square  to  circular  RK 
assemblv  ending  in  bom.  radiating  circularly  polarlicd 
beam.  W’avegu:de  input.  I'Omplete  with  flange  $M00 
Parabollo  Peel.  Radiation  tiattem  approx.  35  deg.  in 

horlsontal.  33  deg  in  vertcai  plsncH . $35.00 

Cane  Antenna.  AS  125  APR.  1000  8200  me.  Stub 
suppprt»Ml.  with  type  “N  ‘  connector  (as  Khowni  $4.50 
8.F.  Radar  Antenna.  10  cm.  approx.  30*  dish  comp 

with  Helsyn  and  150T  drive  motor . $i$S.OO 

With  motor  driven  turntable  echo  box . $70.00 


30'  SIGNAL  CORPS  RADIO  MASTS 

Complete  set  for  erection  of  a  full  flat  top  antenna. 
4K  rugged  Dlym«>ld  construitlon  telescoping  Into  3 
ten-foot  eectlons  for  easv  stowage  and  transportation. 
A  perfect  set-up  for  getting  out.  Supplied  complete; 
2  complete  masts,  hardwate.  shipping  irate.  Shipping 
wt.  approx.  3A0  lbs.  Slg.  Corps  X2.\3^9-228- A 
New  . $39.50  per  set 


COMPLETE  SELECTION  OF  RADAR  REFLEC¬ 
TORS,  PEELS  UP  TO  12  FT.  IN  LENGTH, 
DISHES  UP  TO  10  FT.  IN  DIAM. 


All  ■well.  •■v.  Mall  •*<«*  pramftly  MM.  All  pfiM.  F.O.B.  N.Y.C.  S*il6  M.O.  •*  Chk.  Only  ihlnim  ebfl.  MM  C.O.D. 

COMMUNICATIOIWS  EQVIPMENT  CO. 

131  Liberty  St*.  New  York,  N.  Y.  Dept.  E8  P.  I.  PLISHNCR  Phoi 
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SEARCHLIGHT  SECTION 


COMMUNICATIONS 

EQUIPMENT 

COMPANY 


MICROWAVE 


SONAR 


RADAR  EQUIPMENT  MARK  4 

OPERATING  RECEIVER 

CHARACTERISTICS:  SPECIFICATIONS: 

Typt  .  $yperh«ttro4yfi«. 
St09«s: 

Mod  0;  1  r.  f _ )  4  I.  f.; 

Mod  1,  2,  3;  2  r.  f  n  vMoo. 

Locol  ofcillotor .  314  A. 

Mixor  .  703  A. 

Intormodkito  fro* 

qyoflcy  (Me)  ....  32. 

Sonsitivity  (mv): 

Mod  0  .  17. 

Mod  2,  i  ...  4. 

Spockil  foafyrts  ...  AGC 

(Mod  1,  2 
3  only). 


TRANSMITTER 

SPECIFICATIONS 


I  Froqyoncy  (Me)  700. 

ufl  R*f  oseillotor. . 700  mognotron. 

R-f  tronsmis- 

slon  systom.  .  eoox. 

Modylotor  typo .  Hord  fybo. 

R-f  poak  powor 

■  (kw) . 20. 

R-f  ovorogo 

powor  (kw)  .  .  0.044. 

Pulso  roto(pps) .  1439.3. 

Pylso  width 

■  {ii»)  . 1.5. 

Moynting . Below  deek.  _ _ 

■  FREQUcNCY 

The  transmitter  ytos  a  mognotron  oseillotor,  the  oporoting  froquonev  being  portiolly  determined  by 
the  physieol  dimensions  of  the  tube.  Poor  closses  of  tybes  ore  ovoiloble,  having  nominal  frequencies 
of  415,  495,  705,  ond  715  megocycles.  The  receiver  is  designed  to  cover  continuoysly  the  frequency 
ronge  of  550  to  720  megocycles. 

I  MODULATION  GENERATOR 

The  modulotion  generotor,  the  top  unit  In  the  eobinet,  contoins  o  1439-cycle  oseillotor,  o  pulse 
generotino  circuit,  ond  o  rectifier-doubler  ond  filter  network.  Nonlineor  coils  ore  used  for  the  gen- 
erotion  of  shorp  pulses  from  the  sine  wove  current  output  of  the  oseillotor.  These  pulses,  when 
r  possed  through  tM  pulse  omplifier  in  the  tronsmitter,  ore  opproximotely  1  microsecond  in  durotion 

ot  the  toop,  ond  2  microseconds  ot  the  bose.  Two  outputs  ore  used  for  synchronixotion  of  the  ronge- 

_  indicoting  units:  one,  o  1439-cycle  sinewove,  is  o  portion  of  the  oseillotor  output:  the  other  is  o 

^  29.5-kilocycle  sinewove  obtoined  from  the  pulse  by  doubling  ond  filtering. 

-  RADIO  RECEIVER 

The  receiver  employs  o  converter  tuned  ot  the  input  with  cooxiol-line  sections  for  moximum  power 
tronsfer,  o  beoting  oseillotor,  four  intermediote-frequency  (i-f)  omplifier  stoges,  o  detector  ond  o 
lew-frequency  omplifier  for  monitoring  observotion. 

POWER  CONTROL  PANEL 

The  front  ponel  of  the  power  control  unit,  contoins  the  LOAD  VOLT¬ 
AGE,  PLATE  CURRENT,  ond  PLATE  VOLTAGE  meters,  the  LOAD, 

MAG  FIL,  ond  PLATE  CAP  vorioble  tronsformer  controls,  the  RADIO 
SET-STANDBY  HEATERS  ond  PLATE  voltoge  switches,  ond  the  In- 
dicotor  lomps.  The  vorioble  tronsformer  voltoge  regulotors  ore 
mounted  on  the  bock  vertical  ponel  of  the  frome. 

RADIO  TRANSMITTER 

Below  the  power  control  ponel  in  the  eobinet  Is  the  radio  tronsmit-  To  permit  the  use  of  o  common  ontenno  orsd  transmission  line,  on 

ter.  It  houses  the  complete  high-frequency  tronsmitting  oseillotor  orrongement  of  cooxiol  tronsmission  line  sections  ond  o  speciol  gos- 

ond  the  pulse  omplifier  which  controls  its  operotion.  The  high  volt-  filled  tube  ore  provided. 

age  supply  is  outomotkolly  connected  when  the  unit  is  fully  in  ploce 

in  the  eobinet.  The  tronsmitter  output  Is  connected  to  the  duplexing 

panel  through  o  cooxiol  line  mounts  on  the  frome. 

PRICE  COMPLETE  WITH  TUBES  (AS  ILLUSTRATED)  $625 


Minimum  range  (yards).  .  1,000 
Moximum  ronge  meosuring  co- 
pobilities  (yords)  . .  .  .100,000 
Power  supply. — 2.7-3  kvo,  90- 
130  volts  (odius'oble  power 
tronsformer),  oO  cps,  single 
phose. 


The  lowest  panel  in  the  eobinet  is  the  high  voltoge  rectifier,  o  full- 
wove  single-phose  rectifier  employing  two  high  vocuum  tubes  suit- 
oble  for  low  overoge  current  droin  incident  to  pulse  operotion  ond 
copoble  of  supplying  the  plote  potentiol  required  for  tronsmitter. 


-  so^\n  -  soN\n 

Magneto-strictiun  heads - High  power  oscillators  -  -  - 

Rochelle  Heads  and  hydrophones  -  -  •  Training  hoist 
mechanisms  -  •  -  Complete  Sonar  Systems,  i.e.  QBC, 
QBE,  QBF,  QCL,  QCQ,  etc. 

write  write  write 


TEST  SETS 

T$  102/AP  TS  2S0/APN 

TS  42/AP  TS  SS 

TS  34/AP  1-203-A 

TS  12  UNIT  2  TS  110/AP 

TS  *«/AP  BC  431 

TS  33/AP  CS40-ABW 

CW60-ABM  1-1 SS 

tsij 

TS  159 

TS  224  TS  24B/U 

SEND  FOR  FURTHER  INFO.  4  PRICE 

PULSE  NETWORKS 

ISA-l-400-50t  IS  KV.  “A**  CKT.  1  mlcroiwc  400  TPS. 

SO  otaixii  Uup.  . $42.54 

6.E.  »6B3-S  »000-.%01T*2T.  «KV  ’T.  *  rirrtii!. 
tlom  .5  micrwmtod,  2000  PPS.  50  ohms  Inijwd- 

anev  . I4$0 

C.C.  #3E  (3  84  810)  18  2  24-40.S)  .SOPIT:  SKV  'K  ’ 
f’KT  Diixl  Unit:  Unit  l.  3  •rctlon*.  84  Jllrronw*.  8I0 
1*1*8.  .50  Ohm*  Imp.;  Unit  2.  8  8rctloii<«.  2  24  ml<*m- 

40.5  Pl»8,  so  ohm4  linp .  $0-50 

7.5C3.|.2M-t7p.  7  5  KV.  "l;"  rimut.  I  nilcroM.!  Jon 
l*P8,  87  ohmt  iBprdaoce.  3  ircltonis.  ..  S7.80 

7.SC4.I4-64.67P.  7  S  KV.  rlrrult.  4  HM-tlnn.*  16 

mkrowr  60  PTR,  6T  ohm^  Uopwlaiicr . IlS.it 

7.IE33-2fP.6FT.  7.5  KV.  "ET'  (Tmiit.  8  mtrruwc  200 
PPH.  67  ohmn  Imp.  3  •retlom . $12.50 


MICROWAVE  ANTENNA 
EQUIPMENT 


AS  17/APS 

Rodor  ontenno  designed  for  10  cm  340  de¬ 
gree  rotation,  Apx.  15  degree  tilt.  Heovy  bose 
copoble  of  greet  weight  support  ond  high  wind 
stress.  Brass  geor  troin.  Equipped  with  30" 
porobolo,  %**  rigid  coox  pressurixed,  2B  VDC 
drive  motor,  position  indicoting  selsyns.  New, 
os  illustrot^,  with  3000  MC  pressurixed  feed- 

back  dipel*  S87.50 


All  RM-cll.  ■DU’.  Mill  wdm  ,nM,tly  AIM.  All  tiioM  F.0.8.  N.V.C.  SmA  M.S.  w  Ckk.  0.1,  thi.N.A  chtl.  MM  C.O.D. 

COMMIJIVICATIONS  EQIJIPMEIVT  CO. 

IS  I  l.iberty  SI.,  York.  X.  Y.  Dept.  EA  P.  J.  PLIOHNER  Phon 
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SEARCHLIGHT  SECTION 


tLECTROLVTICS 
PrMif  Mount 
D.  Y.  Typo 


wvtvbt. 


VARIAILE 

TRIMMER 

CONDENSERS 


9S2  PHOTO  TUBE 


AUDIO  TRANSFORMERS 

ITEM 

ATM6  lapotftohitM:  2S0K  oboM .  ti.79 

AT  SI'B  MulUmaU  hSttboaocar  tOOohiM  ISt  obma 

C.  T.  IWR  okaM/20K  ohBM  .  M 

AT070  lopul  to  <prHl  2S0  ohm*  MKokmiHlFI  1.19 

ATSM  loputtoiirid.  S00/20Uohm  SOKEkhnw..  .99 

ATISS  nuiput  FP  9LA  to  100  20/12/19  obBu  » 

Wall . 2.99 

AT971  CNIV.  OuifMit.  Hi  FI.  Pri  20K  obiM  ow. 

IS/7  S/$  1.7S  'I  2S/S00ohRM  .  2.79 

ATSS4  lotantafa.  lOR  obOM:  ISOK  oboM  ISOb 

.  1.M 

\T79S  input  600  oboM  to  SOK  obm*  ..  ...  .79 

AT440  l>nv«a  SK  oba  to  4K  oba  PP61/6  to  PPOOS 

ClwH  B  M9 

AT2I  Dual  XFBMR  100  ohM  100  obm«  aod 

600  ohma  2S0K  obma  . 1*19 

AT41S  Output  ISK  obma  crT  to  Upa  12$  obma 

I7SW  . 2.9s 


XQ  Lim  I  XM  Scrow 
Type  I  I  Typo  O 
SOOO  VT  I  2500  VT 
$  19«  M  49^ 

19  19yi  99  49y 

IS  SSOl  199  49y 

29  IStf  299  49y 

IS  19^  1999  49y 

99  3901  1199  49y 

49  IV  1299  4V 

U  IV  1799  4V 

199  tv  2999  9V 

U9  IV  2999  990 

199  IV  1999  9V 

199  IV  1999  9V 

299  IV  4999  9V 

299  IV  4459  9V 

32$  IV  4799  SV 

429  IV  9999  9V 

479  IV  9999  9V 

999  IV  9999  9V 

$19  IV  9999  9V 

929  IV  7999  9V 

799  IV  7499  SV 

929  IV  9999  9V 

959  IV 19999  9V 

1999  4V 12999  9V 

1299  4V 19999  9V 

9999  4V 19799  9V 

17999  SV 

17299  9V 

IS  XM  Screw  WTJS  TV 

IV  Type  D  S!!}  % 

IJJ  1200  VT  SSo-  TU 

IS  39  IV  19999  9V 

IS  99  IV 

IS  99  IV 

*9^  Ha  XM  Screw 

Ug.  149  IV  #> 

IS  929  IV  Iyp«  ® 

IS  999  IV  SOOO  VT 

IS  959  IV  ..  4c^ 

IS  U99  4V 

IS  1799  4V  21  4V 

aS  2999  4V  M  494 

JS  2999  4V 

4999  SV  M9  4V 

4v  J2! 

49^  4999  59r  aca  aca 

SL  urn  str  »$  tst 

TSi  ti$»  Sir 

is  STM  Sir  ns  4Sr 

is  FM*  FSr  4M  4Sr 

is}  ssii  ssr  *"  *}■ 

Si}  INM  Sir  SM  4Sr 

sJ}  ItSM  Sir  SM  4V 

s!}  isTSi  Sir 

fZ  INM  Sir  S'S 

sSt  Fss  ssr 

‘•4  .  »*•  sir 

XM  Seriw 

Typ*  G  ****  "4 

7500  VT  nss  SS4 

7si  Sir  nsi  Sir 

isi  Sir  ISM  Sir 

I  ^  !!}'  ITN  Sir 

I  MM  SV  ISSi  SV 


UPRIGHTS 

Mid  Volt  Typt  C.t  N.  Prior 

.0025  1500  2TT  niS4200  .  5V 

.03  000  2HT  R03 .  25r 

2.0515  000  2TT  . SV 

.05  400  2BT  «16M .  2V 

.05  000  2IIT  ('514X11)18-20....  2V 

.05  000  2BT  7700BB .  JV 

Sl05  300  3BT  NJIX'.MOS .  3V 

3l  05  300  3BT  CAI»5  .  .»V 

.126-05  400  2TT  rMR481SI)0-40  .  J5r 

.1  000  2BT  8I0M-14M2.  35r 

.1  800  2BT  B114118MB . 3-V 

.1  400  2BT  4I8CB  .  Mr 

.1  800  2BT  7701BB .  SV 

.1  000  2BT  CP8»B1AF101K.  35r 

.1  400  2BT  XMBBW4-  I _  3V 

.1  600  2BT  ai9BIAK104 _  3V 

2«  I  600  2BT  P9711 .  3V 

3l  I  400  8BT  C.A25.S .  3V 

3x1  400  3TT  BOBC .  iV 

Sx.l  400  3BT .  3V 

3x.l  000  3TT  CI88B5EFI04V  42r 

3x.l  800  SBT  7710BR  47r 

3x.l  800  3BT  CU5I6 . 42r 

2x125  400  2TT 

.25  800  2WTT  . SV 

4  800  2BT  M-7725BB  .  3V 

.25  000  2BT  CISOBlEFiSAK  .  3V 

a  600  2BT  801  31* 

5  000  2BT  P<>8 .  31* 

5  400  2TT  4I8T .  3V 

5  600  2BT  018MB  .  .  lir 

2«.5  250  2TT  A-8B.SI.S  .  5V 

2x  5  400  3BT  4I8M('B  33* 

2x875  400  2BT  ('W.S-P-72076-503  33* 

1  400  2TT  305^  18058  33* 

1  800  2BT  aid.MCB  ...  3V 

1  600  2BT  YAB6100  Mr 

1  260  2TT  CBV48.553-15  3»* 

1  100  IBT  104M.59  2V 

1  800  2BT  6I6MCB  .  .  JV 

1  400  2BT  4I8MCB  .  JV 

1  76  50  2TT  CRY48881  .  4V 


THE  CONDENSERS  LISTED 
BELOW  ARE  NEW.  UN¬ 
MARKED,  TESTED  FOR  CA¬ 
PACITY.  MFC  BY  SOLAR 


WHOLESALE  ONLY 
Phone  or  Write  tor 
Quarttity  A  Price 
Oigby  9-4124 
ATT.  MR.  C.  ROSEN 
MICA  CONDENSERS 
SILVER  MICAS 
OIL  CONDENSERS 
ELECTROLVTICS 

M  V  Allf  A9 

PRECISION  RESISTORS 

PYRANOLS 

TUBE  CLAMPS 

TIN.  CABLE  CLAMPS 

DYNAMOTORS 

INVERTERS 

POWER  TRANSFORMERS 
FILTER  CHOKES 
ANTENNAE 

AUDIO  TRANSFORMERS 
400  cy.  TRANSFORMERS 
SHOCK  MOUNTS 
MAGNETRONS 
PULSE  TRANSFORMERS 
CONTROL  BOXES 
TUBES 

A  C.  AND  D  C.  RELAYS 
VIBRATORS 
UG  CONNECTORS 
HEADSETS 
MICROPHONES 
INSULATORS 
BINDING  POSTS 
WAFER  SWITCHES 
CERAMICONS 
FERRULE  RESISTORS 
PL  54  PLUGS 
JK  type  PLUGS 
BATHTUB  CONDENSERS 
CIRCUIT  BREAKERS 
ARC-1  PARTS 
BC  375  PARTS 
MK.  II  PARTS 
EE-S  PARTS 
A/C  HARDWARE 
A/C  FITTINGS 


Fapder  Kupport  INKl- 
INKI  Poro.  Btftmloff 
I'H  H  1  1-3/ie  D 
IV  M..  10  for  7V 
FwkI  Tbru  IN84  X.SI 
Complete  w/lldwre 
IV  04..  10  for  91.25 
Fpod  Thru  Utpp  Bowl 
Sim  to  X83  for  2\' 
bole.  044  L  2  r  dia 

91.25  ea. 

ANT  Insulator*.  iNhp 
3H  L  2  1  2  1 

IV  on..  10  for  Si.SO 

FppdPT  Stirpadprs  2-11/1* 

X  7/I6*  r  C  to  t 

Holes  . Prko  I0« 

Feeder  Spreaders  m*  L 
2  S'  IS  c  to  C 

Holes  .  .  Prico  V  aa. 
Locke  Suspension  Ins  Cat 
9  CAL  61249.  IK*  L  2 

2*  D . Ppko  $19.95 

Telephone  Knob  In-sulator 
UlilteaU  Tatum  8  4. 
Ileary  tilaan. 

Prico  92.29 
Many  Otbors^Wrlto 

ANTENNA  MAST 

Ar«  you  In  a  dead  spotT 
you  can't  get  a  good  T.  . , 
l*lcture.  here  U  a  Slg.  Corp. 
Ant.  mast  30'  high  of  rugged 
plywood  construction  to  aolre 
your  problem.  It  teleacopes 
Into  3  ten  ft.  sect  for  easy 
Ktorage.  Rasy  to  Mnt.  Comp, 
with  stakes  A  ro<ls 

Ea.  919.95 

BC  BOS  INTERPHONE 
AMPLIFIER 

Easily  converted 


1.01  128  2230  30000 

3  160  4300  33000 

6  200  5000  36000 

6.06  260  7500  40000 

10.1  300  8600  50000 

18  430  10000  66000 

43  6  488  12000  67000 

60  HOO  17000  75000 

76  920  17300  We  ship 

82  1000  20000  type  In 

120  1100  26000  Stock 

126  1450 

Above  Ea  39g  Ten  For. .  92.99 
100000  160000  200000 
120000  170000  220000  600000 

Above  Fra.  49#  Ten  For  ..91.99 

1.000.000  ohma  . Bach  7  V 

W.  E.  PRECISION  RESISTORS 
I>-184886A  2  66  ohma 

1>>164K86AA  3  83  ohma 
I>-187026  13.600  10.600  Ohma 

1>-182025AT  1400  136  270  ohma 
£>-164286  ^  40.800/ 1600  ohms 

Prka  .7V  ea. 


HEADSETS 

D  Mika  and  Headset 

ition.  A  high  quality, 
unit,  used  in  R-19  tank 
Mike  and  phonea  coni- 
■w  . $3.75 


SELSYN  TESTER 


ation.  Brond  Naw  $^49 
MOBILE  MOD.  KITS 

T-103  Mike  to  0J5  grid: 
T-loa  6J5  to  Moduiatore.  PP 
Ave  or  PP  AI  A:  T-104  Mod. 
Trans.  PP  eV6  or  PP  ALA  t«. 
830.  833.  or  3E38.  COMP. 
ilT  A  DIAO . 93.08 


Magneayn  Instrument  Field 
Tester  AAF  4.1023330  8^. 
40TT2.  To  test  Indlrldual  mag. 
iDd  A  Xmittera.  for  Isolating 
Faulta  in  niagnesyn  systems 
Brand  new  . 9M.00 


All  mer.  guar.  Mall  orders  promptly  filled.  All  prices  F.O.B.  N.Y.C.  Send  MO  or  Chk.  Only  shipping  chgs.  aenl  C.O  D.  Haled  concerna  send  P.O. 

MIN.  ORDER  $3.00  COMMVNICATIOIVS  EQUIPMENT  CO.  «>"«"  «^-> 

i:il  IJberty  SI.,  New  York.  N.  Y.  Dept.  E-8  (  has.  RoNon  Phone:  Digby  B-412  t 


august,  195;  — ELECntONICS 


LYTIC  CONDENSERS  I 

iffiifUfi) 

LARGE 

ASST. 

OF  PIGTAIL 
MICAS 

IN  STOCK 

a  100  -ta  8-9  4So  .so 

•  ISO  .la  a-ia  aao  -sa 

a  3SO  .30  10-10  ISO  .30 

AC  COND. 

lo  ISO  .30  la-ia  aao  .ro 

13  4S0  .33  30-30  ISO  .40 

IS  100  -30  30-30  430  -SO 

Fig.  C 

13-  IS  330  31.30 
30-  34  110  1.00 

3A.  30  230  1-33 

18  300  .30  30-30  ISO  .40 

IS  430  .40  30-30  ISO  .33 

30  33  .10  70-70  ITS  .M 

43-  48  no  1-33 

50-  75  110  1.33 
53-  00  330  1.30 
01-  09  830  I  M 

lo  30  .il  available 

30  330  .30 

34  330  .30  1  ADA  AIM 

73-  87  110  1.38 

75-  84  no  1.33 
80-100  no  1.30 

3S  33  lO 

30  300  .33  BATHTUBS 

30  430  .30 

40  130  .33  2S0,000 

40  430  .40 

130-157  no  1.73 
130.150  70  1-30 

130-130  no  1.33 
lSO-101  no  1.33 
101-130  no  1.73 
189-310  110  1.33 

lo  »  ax  HIGH  VOLT 

so  to  .as 

lo  lao  M  CONDENStRS 

iu  »  :»  WRITE  OR 

300-330  no  133 
370-300  no  3-10 
334-300  no  3.40 
378-430  no  3.00 
433-480  110  3.78 
485-580  no  3.08 

»  *5  PHONE  FOR 

>  lOOO  3  130  , 

>  3000  3  1.3a  Libia 

1  1300  i.a  1.10 

WRITE 

FOR 

LISTINGS 

SEARCHLIGHT  SECTION 


000S7  lOKV 
.00045  lORV 
.001  6KV 

.oes  6KV 
■QOS  tKV 


•K  2MK>ifKt  7MK-7MK‘7MKt 

iSK*i7K-35Mt  SMK-MOK-MOKt 

••K-7MK-7MKt 

*  1  H*  •mwdrlTer  slottM  obAfl. 


OTHER  H.V.  MICAS 


TRANS¬ 

MITTING 

MICAS 


H.V.  GLASS 
FERRULE 
RESISTORS 

Olifiio  WanolOhaM  Wacto  Ohmo  Watto 

1  li  1000  AO  A300  40 

2  .  20  1000  00  AAOO  120 

2  2  lA  1260  20  7600  16 

4  90  l&no  20  8000  00 

6  15  1600  60  8200  40 

6  2  16  1500  120  10.000  16 

10  16  1600  40  10.000  40 

16  .  60  1800  16  10.000  90 

20  16  2000  16  12.000  15 

20  00  2000  20  12,600  16 

26  .  20  2000  60  12.600  00 

32  00  2000  00  12,600  120 

40  .  00  20r>0  120  13,000  20 

40.  120  2500  16  16,000  120 

60  16  2600  20  16,000  M-O-M 

60  .  20  2600  60  16.000  60 

100  16  2676  38  16.000  00 

100  .  60  3000  20  20.000  60 

126  00  3000  60  20.000  120 

150  .  60  3100  40  26,000  90 

160  20  3100  00  26,000  120 

200  .  60  3160  16  36.00 »  120 

270  20  3160  00  40,000  90 

400  20  3300  20  60.000  MFC 

600  40  4000  20  1000.000  120 

630  90  4000  60  300.000  MFC 

800  60  4.S00  20  600.000  M-O-M 

1000  13  6000  4  0  600K  MFC 

1000  16  5000  60  4  0  Mec.  MFB 

laX)  20  600»>  60  40  0  Meg  M-O-M 


'd.  wv  type  M.  mfd.  wv  type  m. 

•  I  600  4  .  34  .MIS  600  4  .  .34 

•3  600  4  .  34  .04142  600  4  .  42 

#06  600  4  .  2#  .002  600  4  .3# 

•06  2600  0  .  67  .002  1200  4  .  72 

•  1  600  4  .  24  .0026  600  4  .34 

#1  2600  9  .  67.003  600  4  .  43 

#16  600  4  .  34  •#4  600  4  .  46 

•2  600  4  .  24  —S  1200  0  .44 

I#25  600  4  .  24  .0447  600  4  .  47 

l#6  600  4  1.24  •#6  2600  0  t.84 

»#6  2600  4  1.76  O##  600  4  ,  .64 

l#6  2500  9  .  77  01  .600  4  ,  .48 

1#4  2600  0  .86  .#1  1200|  0  1.41 

m  600  4  :  .34  .#2  600  4  .42 

1476  600  4  <.34.42  1260  0  3.12 

M#  600  4  .  34  .426  600  4  ;  1.41 

144  I  600  4  .  .34  .43  300  4  I  .44 

II  600  4  .  34  .43  6O0  4  I.M 

M  1200  4  .  64  .#43  600  4  ,1.79 

II  1200  0  .67.46  300  4  1.11 

(Many  ether  »iie»  Iw  tt—k) 

'UG"  ond  ''UHF*'  CONNECTORS 


VolteiM 

Mfd.  A?al1. 

.433  400 

.45  2-4-600 

.1  4>#-lK 

.16  600 

.36  3-4-600 

.35  400 

.6  4-6-lK 

.76  600 

1  1-2-4-6-lK 

2  4-600 

4  60-100 

8  600 

36  24-60-76 

44  25 

6#  26 

144  16 

24#  12 

344  6 

21.41  2-400 

21.42  6-1600 

31.445  600 

.•441.496  600 

.31.45  6-1500 

.11.45  200 

.11.6  400X60 

21.1  4-600 

31.14  600 

35.2  600 

21.36  4-600 

.31.6  600 

21.6  4-600 

1.1.45  600 

1.1.1  300 

1.1.5  200 

2il  600 

2il6  26 

21266  9 

31.461  600 

31.65  600 

31.1  4-600 

31.26  4-600 

31.6  100-600 
.01 5x  03x  046i.06x.l3/ 

600 

Also  avilliblo  CHAN. 
NEL  Ty»M.  Steeiii 
Prices  on  roeuMt. 


^1^  SELECTOR 
SWITCHES 

Polo  Poo  Dock  Typo  Each 
1  11  I  Bok-p.  ihtg  .44 

1  21  3  Bik-n/eht<  .84 

2  2  1  Cer-ohtg  .54 

2  6  2  bik-D/ftht<  .44 

2  11  2  Bik-o  ohtg  .75 

3  4  2  Rik^ohtg  .58 

6  3  2  Cer>n/Sht8  .48 

6  11  6  Bik-n  Ibid  1.45 

10  6  6  ('er-ohtg  235 

16  2  4  Hik-Q  ahtg  135 

Many  other  cypeo  in  aiock 


l»C-4/ir  UC-35  U  83- IP 

UG-14  U  UG-37'l’  83-12 

UG-13.U  UC-37/AU  83-lAP 

UG-I4/U  UG-57/C  83IRTY 

UG-IS/U  UG-58  U  83.1SP 

UG-14^U  UG-87/U  83-IR 

VG-IS/U  CG-ii'U  83-ID 

IJG-14/U  UG-133  U  83-ISPN 

|;G-34/U  UG-lf5/U  83-32R 

UG-34  V  rG-344/U  CN  44134 

UG-3IB  U  UG-344  U  CN  44I31A 

UG-33/V  VG-346/1}  t:N  44151 

UG-34/ U  83-1  AC  PRICES  ON  REQUEST 


NOISE  FILTERS 


JOfItt 

'Connectors  BARRiERi 
STRIPS 


MAU2>I1Y  NF  1-1 
MALI2IUY  NKI2-6  EO 
MAIJAHIY  NF12-.' 
SPKAdl’K  JX-51 
sniAOl'E  JX  530 
EA  107 
MOLAR  EA  109 
.MOLAR  EA  IZl 
SOLAR  FjL  143 
MOU\R  EA  1t5L 


M4»|JLR  F.R  102 
Sol«Alt  KIMOl 
S01^\R  EF  100 
.MOl4.\U  KK  10.? 
Ml»U4R  KF  I04 
SOI^R  KL-109 
S<»L.\fl  FL  lll 
.MOt^VU  KL-113 
MOLAR  FI*  14. 


P-ltl-S  . 

8-IOI-O-MOD 
8-363.AB  ... 
8-S04.CCT  .. 
P-36I.AB  ... 
P.308-CCT.L 
S-306.FHT  .. 
S-304-AB  ... 
P.3I2.AB  ... 
P.3I2-CCT.L 
P-3I6.FHT  .. 
P.3I6-CB  ... 
P-3l6-CCe  .. 
B-3I6-AB  ... 
B-Sli-AB  ... 
P.324.FHT  .. 
P.334-EB  ... 
8.33B-AB  ... 
8.444.AB  ... 
P.448-AB  ... 
8-446.CCT  .. 
S-406-CCT  .. 
8-24M.8B  ... 
P-24I2-SB  .. 
B.24I2.CCC  . 
B.Sf2.0B  ... 
P-90B-CC  ... 
P-6I0-CC  ... 
P.6I2.CC  ... 


•3  2.144-Y  ... 

t-uo-v  ... 
il  I•.I44-4^^W 
It  16-240  .... 
M  18-240  ... 
g  4.I4I-W  . 

IT  4.t4l.44W 
J4  7.I4I.Y  .. 
M  I2.I4I.Y  . 
S  I3-I4I-Y  . 
M  t5-l4I.Y  . 
S  3.I42.Y  .. 
M  4-142. Y  .. 
43  6-142  .... 
g  3.156  .... 
u  4-116-Y  .. 

M  4.161 . 

.»  5-161  .... 
.»  4-152  .... 
*S  2602  . 


Largo  Variety  Available 
At  Great  Savings 


MOI.AR  n*H.*KV-12f 


^  LEVER 

SF  SWITCHES 

Over  100  Varieties  in  Stock 
of  Mossmon  ig4101  Series 


892S-B22 

X926-C 

X928-CI 

*926- C5 

X926-CI0 

X926-C24 


X926-A 

X928-AI 

X924-AI4 

X428.B 

8928-Bl 

8925-B7 


SHOCKMOUNTS 


1%  PRECISION  RESISTORS 

Stondord  Brand 

Ohms  Ohms  Ohma  Ohma 

600  6910  72K 

I  636  6000  76K 

i  680  6660  76100 

I  e  733  6800  83700 

S  7  743  7000  90K 

a  a  750  7600  lOOK 

946  16K  IlOK 

i  j  1000  17K  116K 

I*  1260  18380  130K 

1260  19600  126K 

to  1280  20K  taOK 

i-  1477  20600  136R 

1486  21K  140K 

^  2000  22K  146K 

07.86  2142  29600  220K 

10  2170  30K  236K 

M  2600  32K  260K 

OO  2800  33800  347K 

16  3460  37600  390K 

26  3600  38140  600K 

48  3760  39K  760K 

80  4280  40600  800K 

86  4500  4ni0  1  0  Mcf . 

00  6000  60K  4  0  Mc« 

70  6294  61S  10  0  Mef. 

00  6470  61430 

60  6600  TDK 


B-sB-RBIO  aPDT  Type  "S'* 
plunitrr.  3-oirculu:  ooe  op  sod 

one  cl  . 51 

SWZ-RL8  (not  lllua.)  8P8T 

leaf  actuator,  norm,  cl . 51 

XR-RL2T  (not  Ulu«.)  8PST  IDa 
125  rao  roller  plunger,  norm. 

cloeed  . 51 

C.G.E.  MWITTIffriTE  10a/116TOltaA<' 

XCR-I074-CI03A3  MPRT  cloaed..  .51 

«CRI070-CI03E3  SPOT  open . 61 

SCRI079.CI43R3  SPOT  closed...  .61 
XCRI070-CI23C3  I>POT  op/cl...  .M 
(Many  ether  tysea  In  stoek) 

HUNDREDS  OF  OTHER  ITEMS  AVAILABLE 
Dfen  8/e  te  Ratad  Ceneemi.  Prkea  net  FOB  enr  whae  NY8  end  »«5;rrf  fe  ckangt  wilkeaf  aeHee 


MALLORY 
PUSH  SWITCH 

#2001  B.P..  Mahe  eent.  aen-L . 69 

#2003  &.P.D.T.,  non-leek . 64 

#200iL  8.P.D.T..  leek . 54 

#2004  D.P..  make  2  aen-L . 

#2004L  D.P..  make  2  leek . 6^ 

#2006  O.P.D.T..  nan-leek  . 71 


ALEXANDER  MOGULL  CO.,  INC 


161  Washington  St.,  N.  Y.  6,  N.  Y, 


£LECT«ONICS  — Aujust,  1951 
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SEARCHLIGHT  SECTION 


NOW  AVAILABLE 


$62  Million 

MW/IMs 

Inventory 

OF 

^ncm 

itos 

ELECTRONIC  AND  ELECTRICAL 

COILS 

AVIATION  COMPONENTS 

KCBtas 

Recently  Acquired  from 

lEATH  CO.  OF  BENTOH  HARBOR,  MICH. 

ms 

S0C«JS 

oaosFrs 

IHSttUW'®  . 

WRITE  •  WIRE  •  PHONE 

cKmits 

For  Information  on 

H18C 

EQUIPMENT  TO  FILL  YOUR 

mui 

MOWS 

PRODUCTION  NEEDS 

ntHscawiis 

OFFERED  BY 

242  Territorial  Rd. 

Benton  Harbor,  Mich. 

Phone:  5-7271 

HARMAR  CO. 

1003  Union  Trust  Bldg. 

Cincinnati,  Ohio 

Phone:  Main  3155 

334 


August.  /95/  — ELECTRONICS 


SEARCHLIGHT  SECTION 


'SChcc  ^utdic  6i 


kcU  been 


u^itk 


HIGH  QUALITY  LOW  PRICES 


IMMEDIATE  DELIVERY 


WE  WANT  TO  BUY 


FOR 


Any  Quantity  A  A  A  U 
New  or  Used  ^  H 


•  TEST  EQUIPMENT — meters — bridges— oscillators — etc. 

•  TELEVISION — sets — front  ends — pocks — strips— etc. 

•  RADIOS — record  players— intercoms — cabinets — etc. 

•  ACCESSORIES — changers — motors — irons — phones — microphones— etc. 

•  COMPONENT  PARTS — resistors — condensers — hardware — etc. 

•  TUBES — all  types— receiving — transmitting — radar — etc. 

•  AMPLIFIERS  &  RECORDERS — all  types — tape,  wire,  and  disc. 

•  BATTERIES — all  types — dry — wet — etc. 

•  MACHINERY — screw  machines — turret  lathes — millers — grinders — etc. 

ALSO  ALL  TYPES  OF  GOVERNMENT  SURPLUS 

WHAT  Inquiries  and  Offers  Held  in  Strict  Confidence  WHAT  DO 

HAVE  YOU?  4//  Deals  Processed  Strictly  According  to  Agreement  YOU  NEED? 

Wire — Write — Phone — BArclay  7-3588 — Mr.  Marino — Mr.  Tanza — Mr.  Bender — Mr.  Hewitt 
_  ^  -^WE  ARE  PROUD  TO  OFFER 

DIVERSITY  RECEIVINfi  EQUIPMENT 


BRAND  NEW!  EXPORT  PACKED! 

Includes  many  spare  parts  .  .  .  tubes,  oscillators,  transformers,  condensers, 
meters,  resistors,  etc.  Manufactured  by  Schutdg  &  Company.  Washing-  8 
ton,  D.  C . ONLY 

Write  for  free  descriptive  folder. 

Alio  Brand  New  Latest  BC-223  AX  Transmitter— Pneumatic  Rams  ARC-S  Variable  Condensers 
New  IT.'s  tor  IT.F.'s 


299^ 


MARINO  RADIO  CO.  ^ 

203  GREENWICH  STREET  (Near  Fulton  St  )  NEW  YORK  7,  N  Y 


BArclay  7-3588 
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REAL  VALUES! 


ISTRIBUTORS  A/C 


ORMAN 


ARROW  SALES,  Inc. 

D.pt  ,6 

171214  S  Mi(hiqon  A»e  Chicogo  16,  III 


94-20  MIRRKK 


BOUUVARD 


JAMACIA  H.Y.- R[pub,n  9  /  ;65/ 


SEARCHLIGHT  SECTION 


ARi  OttR  SPtCfALTY 
WE  HAVE  OVER 


FAMOUS  ARMY 
MINE-DETECTOR 

♦or>rotpoc»or»  ■■■ 
oil  componiot >  plymboft 
— otc.,— otc.,— otc. 
ms  unit  la  bcdof  offmd  now 
at  a  oonstdfrable  raductlon  In 
price.  ReeenUT  advertised  at 
$79.50  It  la  now  available 
In  Um  same  brand  new 
wrapplnra  In  sultraMe  \ 
stfle  carrylnf  rase  ^ 

(le^o^  batterleal  at 


WE  ALSO  HAVE  LARGE  STOCKS  OF: 


AN  Coaaaetan  CaatralE  Rslayi 

APC’s  Crystals  Resistors 

BIndInf  Pasts  FIHsrs  Servo  Xfmrs, 

Cable  Fuses  Shoek'Mounts 

Capacitors  Hardware  Sockets 

Coramioofls  Iron  Core  Sluss  Spaihetti 
Commioo  Knobs  Switches 

Cbokos  Potofitiemeters  Transformers 

Clreolt  Breakers  (slno*coslne)  Tubes 
Colls  Pulse  Xfmrs.  And  Others 


PULSE  XFMRS 


DONGAN  TR  1043-A461  Ratio  1:1  high  power 
IHiiae  modulatiun  driver  x/mr  for  Anal.  Fla. 
winding  approx.  8  ohms  d-c:  SOOinh;  8<tOT 
wire  #T152  . «.2S  ea. 


WHILE 

THEY 

LAST! 


W.E.  (ooreless  type)  A  quasi -differentiating  xfmr. 
Prl.  when  tuned  with  a  .01  mfd  reaonatea  at 
5830  cpe.  Split  woiuid  secondary  terminates  Into 
lUOOO  ohms  Anny  SC#  2C1270/TX . $2.25  ea. 

W.E.  KS0S64  1:1  ratio— high  repetition  rate 

$1.19  ea. 

FREED  #15524  2:1  ratio— high  repetition  rate 

$1.49  ea. 

HORIZONTAL  blocking  oec.  xfmr. . 69g  ea. 

VERTICAL  blocking  oec.  xfmr . 69g  ea. 


CABINET  CH^llB 

Olive  drab  in  color,  this  cabinet  bss  a  full  length 
interlock  access  door  on  the  rear.  The  front  takes 
the  standard  W  panels  with  60  inches  of  height 
and  20  inches  deep.  It  is  shock  mounted  on  a 
heavy  steel  platform  and  has  a  two-inch  protrusion 
fully  covering  one  side  to  accommodate  ware  trap 
and  wiring.  Louvered  vents  allow  air 
clrculatlcm  top  and  bottmn.  Each  COA  RA 
F.O.B.  Chicago . 


MINIATURE 

RELAYS 


5S2SI  TELECHRON.  24V1N’.  Sl'ST 
ohm.  SR174 . 


$$»0  PRICE,  24V1>C.  S1»8T 
#R170  . . 


SERVO  OUTPUT 
XFMRS 


$9342  TELECHRON.  24V1X'.  Makes  3 
Hreak.s  One.  300  ohm.  Anti-Capacity 
Anns.  Low  Lons  Bakelite  insulation.  #R171 


A  transtat  controlled  rectifier  to  produce  high 
voltage  DC  from  110  VAC  60  ode  source.  Up  to 
11.500  volts  DC  at  50  watts.  Metered 
high  voltage  lO-lSKV)  and  current  CTA  RA 
(0-20  MA).  New . 

BC  768 

Radio  Receiver  Chassis  Complete  except  for  IS 
tubes.  This  chassis  with  standard  19*  imnel  front 
contains  the  receiver  for  493.5  MC  complete  with 
tHwrer  suptHy  and  an  additional  low  voltage  power 
supply  that  originally  supplied  the  keyer  BC  770  as 
described  below.  110  VAC  60  eycMs  Is  the  primary 
voltage. 

Five  10  mfd-600  VDC  oil  filled  QE  condensers 
are  u.sed  as  filters.  Five  stages  of  49  MC  IF's. 

Two  of  10.4  MC.  6.3  VAC  Transformer  and  of 
course  power  trantforroera— chokes  and  mlscellane- 
ous  parts.  All  units  are  In  good  condition  as  re¬ 
moved  from  new  e^iulpment  Even  the 
salvage  value  is  a  great  deal  more  than  CQ  QC 

the  low  price  of . 

Be  Ti»»  Transmitter  P  O  RC-lOO,  less  tubes.  $6.95 
BC  770  Key*T  P'O  RC-lOO.  lews  tulies . $4.95 

COMPASS  INSTALLATION 

MN  26  C  Remotely  controlled  cxvmmerclal  type 
natigation  receiver.  Freq.  raoKe  150  to  1500 
KC  in  three  bands.  Has  twelve  6  volt  tubes.  24  V 
dynaniotor  and  liand  switi'h  motor,  new... $39.95 

MN-2hC.  Control  box  for  above,  new .  9.95 

$lN-52  Iak)P  control  unit,  new . .  4.45 

MN-20K  I>K)p  (manually  rotatable),  new _  9.95 

l»op  transmission  calde  16H*  long,  new .  9.95 

Me  124  Mechanical  cabling,  new.  per  length  2.4$ 

IN  41)  Left -right  indicator,  new .  9.95 

IMuk.h.  set  of  throe,  new  .  3.75 

51.iiMal.  covering  complete  set.  new .  1.95 

MISCELLANEOUS  SPECIALS! 

IIV  10  l>.\  U.  etver . Used  $17.50  $24.^ 

I>(  ’:4T  Intel. tione  Amphiter .  2.95 

lU  442  Uss  I  ..ndemser . Used  $1.49  1.95 

APS  13  CHF  .\ritenna.  Pair .  .96 

I  07  Bias  .Meter . Used  $3.95  4.95 

KL  42  Antenna  Gearbox  Motor  and 

Reel  . Used  $4.96  7.S0 

One  Tulie  Interphone  Amplifier — Small 
compact  aluminum  case  fully  enclosed 

2‘.**  *  3^*  X  Less  Tube . 79 

40  .Amps  Circuit  Breaker .  .$9 

1  s2  K  Five  Inch  360  degrees  compass  Indi¬ 
cator  and  SeKyn  receiver . 4.95 

A  >12  Tram>miiTerf  SeLsyn  for  1  82  Indl- 

csior  .  2.45 

(Both  I  82  A  Trans.  Selsyn  for  $7.00) 

New 

PE- 101  Dynamotor .  2.3^ 

Thermal  converter  Weston  Type  D.  model 

507,  range  .12  amp . 59 

BC-1023  Marker  Beacon  Receiver,  complete 
with  tubes,  shock  mount  and  InstrucUoo 

manual  .  9.99 

Br-923  27-38  MC.  FM  Receiver  complete 

with  tulles  . I'sed  Q4.50 

B<'-924  27-38  MC.  FM  Transmitter,  complete 

with  tubes  . I'sed  $19.95 

BC-6M  17-38  Me.  Fit  Transmitter,  less 

dynamotor . . . Used  $19.95 

10  meter  modification  kit  for  BC  610 .  3.95 

8('U  183  complete  12  volt  set  with  all  coils, 

tubes,  dynamotor  and  control  units .  49.50 

ARB  Control  Box .  1.95 

AKR2  ('ontrol  Box . 69 

CATHODE  RAY  TUBES 

3FP7  ~  $1.95  $BP4  —  $3.95  5GPI  ~  $3.95 
4API6  —  I.W  5FP7  —  1.95 
ShipMsflts  FOB  wartboyse.  20*«  Oeaoaft  as  ar« 
ders.  Minimum  order  $6.00.  lllinMt  rssldsnti, 
add  rsfular  sales  tax  ts  rsmlttanee.  Prices  sub- 
Isct  t«  ehanit  without  autles. 


55526  CCOK.  24VD<'.  Makes  2.  Breaks  One. 
300  otim.  CM-amlc  Insulation,  #R107 - 


PP6L6  to  Servo  mechanism  with 
10%  feed  back  winding.  Mu 
metal  core  . 6.50  sa. 


55531  RBM  I2-24V1H\  Makes  4.  Breaks 
two.  ISO  Ohm,  #R40'l . 


DUAL  unit  PP6V6  to  Servo  mechanism  with  19% 
feedbat'k  winding  and  6SN7  to  Servo  n)e<*haniam. 
Both  In  1  can.  Mu  Metal  Core . $3.95  on. 


55589  RBM.  24VDC.  D1*ST  no.  300  ohm. 
#R245  . 

55536  G.E.  24V1H'.  SPDT.  550  ohm. 
#11402  . sa. 


AMERTRAN  FILTER  REACTOR 


59637  G.E.  24VDi'.  Double  Make.  300  ohm. 
#R108G  . 


2.3  ohms.  2.5  KV  Insul.. 
.  $12.95  each 


'xH*  overall 


55637  RBM.  Same  as  R108G.  #R108R... 
55637  ALLIED.  Same  as  B108G.  #R108. 


TS2A  VARIABLE  CERAMICONS 

CAPAC.  1.5  to  7:  l.S  to  7.S:  3.5  to  30:  5  to  40 
.28  sa..  $25.00/e 

FEEDTHRU  55mmr:2:l0%  . .10  ea.;  9.00/C 


DI6322I  AMER.  TOTALIZATOR.  24VDC. 
SPDT.  300  ohms,  Anti-('apacity  Anns, 
#11134  . 


GUARDIAN.  24VDC.  SPST.  no.  300  ohms. 
Anti -Capacity  Arm.  Ceramic  Insulation. 
#R106  . 


H-F  TIE 
POST 


23012-0  RBM.  34VIK'.  SPDT.  250  Ohms. 
#ni72  . 


7251  ARC  24VDC  SPDT  300  ohm  #R406. 


Low-Loss  Yellow  Bakelite  Insulation, 
actual  slxa  (4-40  Thread) ...  $7. 50/C 


Pictured 

iO.OO/M 


7252  ARC.  24VIX'.  DPST  no.  300  ohm. 
Anti-i'apacity  Arms,  Ceramic  Insulatloo, 
#R354  . 


HI-VOLTAGE  GLASS  TO 
METAL  SEALS  (FEED 
THRU) 

MANY  TYPES  AND  SIZES. 

Send  us  blueprints  or  samples  for  our  Quotea 


AI34I5  CLARE.  IZVDC.  DI^  U.O..  150 
ohms,  #IU46  . 


A21577  CLARE.  S4VD('.  DI'ST  n.o..  550 
ohms,  #R352  . 


P3LEACH  fPslr  on  Bakelite  Strip)  Each  re¬ 
lay:  6VDC.  SPDT.  125  ohms,  #R353..Br.  2.25 

ZH77628-I  AUTOMATIC.  12VDC.  Make  One. 

Break  Two.  640  ohms  Dual  Telephone 
Type  Contacts  #R244  . 65 

7472679  G.E.  3VDC.  SPST  n.o..  30  ohms. 
#R59A  . 59 

IVDC.  SPDT.  125  ohms.  #R173 . 60 

73A23  ALLIED,  24Vm'.  Make  3.  Break  one. 

300  Ohms.  #K4U3  . ea.  1.2$ 

T8  302  PRICE.  24VDC.  Mske  3.  Break  one. 

300  ohms.  #R404 . aa.  1.25 


TERMS 

Write  Ui  Your  Needs  for  Immediate  Quote 
PRICES  FDB  OUR  PLANT.  Min.  Order  $5.00 


DEPENDABILITY  IN  ELECTRONICS 

WE  ARE  NATIONAL  DISTRIBUTORS  OF  PARTS.  TUBES  AND 
EQUIPMENT.  WE  SOLICIT  INQUIRIES  FROM  ORGANIZATIONS 
WHO  APPRECIATE  INTELLIGENT  SERVICE  AND  HONEST  PRICES, 
PARTICUURLY  AT  THESE  CRITICAL  TIMES. 
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SEARCHLIGHT  SECTION 


COMMUNICATION 
OEVICES  CO. 

2331  Twelfth  Ave. 

New  York  27.  N.  Y. 

Cable  COMMUNIOEV  T.l.  AD-4-«174,  S 


R.C.A.  Model  MI-816T 

TRANSMITTERS 

Point-to-point  communications 

Freq.  Range;  2000  to  20,000  Kcs. 

Output:  350  Watts  C.W. 

250  Watts  Radiotelephone 
Input:  190  to  250  Volts  AC  50/60  cps. 

Size:  60"  high,  17"  wide,  27"  deep 
Tubes;  807s,  813s,  805$,  866s 
Master  Oscillator  unit  built-in,  fully  shielded 
and  stable.  All  self  contained  including  an¬ 
tenna  network.  Crystal  Multiplier  units 
(ovailable)  fits  in  place  of  M.O.  unit.  Speech 
amplifier  is  only  external  unit  and  has 
110/220  V.  AC  input,  four  stages,  high 
gain.  Total  net  weight,  625  lbs. 

Complete!  New!  Quantities! 


Other  Choice  Selected  Trans¬ 
mitters,  Receirers  and  Combina¬ 
tions.  Hondy-Tolkies,  Walkie- 
Talkies,  Portable  Radars  Alsa 
Available. 

Pictorial  listings  on  request. 

★  ★★★★★★★★★ 


TEST  EQUIPMENT 


HI  POWER  X  BAND  TEST  LOAD,  diul- 
pates  350  watts  of  overago  power  for 
H**  X  114"  waveguide,  VSWR  loss  than 
1.15  bet.  7  and  10  KMC . 8150.00 

S  Bond  Test  Load  TPS-55P/BT,  50  ohau 
812.00 

HI  POWER  S  BAND  TEST  LOAD,  dissi¬ 
pates  1000  watts  of  averoge  power,  for 
114"  s  3"  waveguide.  Range  2500  to 
3700  MC. 

X  Bond  Pick-up  Horn.  AT-48/UP  with 
coaxial  fitting  . 810.00 

TS-62  X  Bond  Echo  Box  with  rJ.  cable 
and  pick-up  antenna. 

TS-33  X  Bond  Frequency  Meter.  8500-9600 
Mcs.  Crystal  detector  kmd  50  micro-amp. 
meter.  Indicates  Resonance.  Connection 
for  scope  available. 

TS45A-APM-3  Signal  Generator.  8700- 
9500  me.  no  V.  60-800  cps. 

30  MC  IT.  STRIP,  VIDEO,  and  AUDIO 
AMPLIFIER  AND  llO-Volt  60-2600  cps 
POWER  SUPPLY.  Bandwidth  10  me; 
new.  part  of  SPR-2  Receiver. 

AMPLIFIER  STRIP  AM-SSA/SPR-2  con¬ 
tains  I.F.  amplifier,  detector,  video  enn- 
piifier,  pulse  stretcher  ond  audio  ampli¬ 
fier  and  Rectifier  Power  Unit  PP-1S5A/ 
SPR-2  bandwidth  10  me,  center  fre¬ 
quency  30  me,  sensitivity  50  microvolts 
for  10  milliwatts  output.  Power  supply 
80/115  V  ac.  60-2600  cps  1.3  amps. 
Send  for  schematic. .  .865.00  less  tubes 

S  Bond  Signal  Generator  Cavity  With  Cut- 
Off  Attenuator.  2300-2950  me..  2C40 
tube,  with  modulator  chassis _ 830.00 

UPN-1  S  Bond  Beacon  Receiver-Transmit¬ 
ter  . 875 JKI 

TS-155  S  BAND  SIGNAL  GENERATOR 
and  Power  Meter. 


S-Bond  Mixer,  tunable  by  meoiu  of  slider, 
type  N  connector  for  the  RT.  and  local 
os^lotor  input.  UJLF.  connector  for  the 
IT.  outpuL  variable  oscillator  inlection. 

830.80 

S  Band  Crystal  Mixer,  variable  oscillolor 

iniection . 817T0 

TS-110  S  Band  Echo  Box  2400-2700  me. 

portoble  . 8110.00 

X  Bond  Thermistor  Mounts,  VSWR  less 
than  1.4  8500-9600  MC  Fixed  triple 

tuned.  14"  x  1"  waveguide . 840.00 

Fixed  triple  tuned  H"  x  1 14"  waveguide 
850.00 

X  Bond  Crystal  Mount,  14"xr‘  waveguide 
825.00 

UG80/U  14"xl"  to’H"xl14"  adapter. 

85.00 

ESTERLINE  Angus  recording  Miiliammeter 
60  cycles,  llOV.  AC  I  ma  full  scale. 

8160.00 

TS-89  Voltage  Divider  for  measuring  high 
video  pulses,  ratios  1:10  ond  1:100 
transmission  flat  within  2  db  150  c.pA. 
to  5  me.  with  cable  for  attaching  to 

synchroscope  . 830.00 

Waveguide  Below  Cut-off  Attenuotor  L 
101-A  UJLF,  Connectors  ot  each  end 

calibration  30-100db  . 815.00 

HYPERSIL  CORE  CHOKE.  1  Henry.  West- 
inghouse  L-422031  or  L  42242. ..  .83.00 
PULSE  INPUT  TRANSFORMER.  permaUoy 
coro.  50  to  4000  kc.  WE-161310.  im¬ 
pedance  ratio  120  to  2350  ohms.. 83,00 
X  Bond  attenuator,  114"xH"  guide,  single 
guiUotine  type.  0-30  db.  VA.WJt.  14 

maximum,  calibrated  . 8853)0 

High  Voltage  motor  operated  switch,  18 
KV.  5  Amps  peak.  Schweltser-Conrod 

No.  QA-35582  . 850.00 

TEST  SETS 

TS— 34  T$— too  TS— 126 

TS— 47  TS— 12S  TS— 226 


ELECTRO  IMPULSE  LABORATORY 

62  White  Street  Red  Bank  6-0404  Red  Bonk,  N.  J. 


ELECTRONICS- August,  1951 


337 


SEARCHLIGHT  SECTION 


BRAND  NEW-GUARANTEED-SURPLUS- 

TYPE  N.A.F.  AMMETERS  &  VOLTMETERS 


REPLACEMENT  AND  SPARES  FOR  EXISTING  AIRCRAFT 

30  Amp  <ra  wHh  inltmtl  tSiml,  all  hifkat  ia«ta>  ragaiia  tilanMl  ikanl 
30  Amp  WaiUnfkoust  AX  C-1t0  .  ..  C-17-A-S730  1(0  Amp  Waite.i  AOO-Tm  P 

30Amp  WtHoa  006 -TlOl  P  C-1<0...  R-17.A.S730  llOAmp  WaitiaflioiiM  AX 

30-0-30  Amp  Waston  606-TI03  P  D-110...  R-17-A-S765  120-0-1 10  Amp  WaHinflKHiM  AX 

60  Amp  Ganatal  ElacWc  OW-S3  C-140  .  ..  R-17-A-S73S  140  Amp  Watioa  606  T113  P 

60  Amp  WasloflOOO  T20SP  C-140  ...  R-17-A-S735  140  Amp  Sattoa-Honlay 

60  Amp  WaRinikoata  AX  C-140....  R-17-A-S733  140  Amp  WaaUnflioaM  AX 

60-0-60  Amp  VPaiUnilioait  AX  D-140...  140-0-140  Amp  Ganatal  ElacMc  DW-53 

N.A.F.-1091  VOLTMETERS 

•11  tr*  30  VoH  and  raqalft  aiHniil  thwit,  *  Rtqalftt  AN  Connaelor 

30  Amp  Wtslon  606-  TtOl  P  .  .  60  Amp  GmmpI  Eltdrk  DW.53* 

60  Amp  6«n«f«l  Elactrk  OW*53  A*1t0 .  . — ’  ItOAmp  GM«r«l  EIpcIric  DW*S3 

N.A.F.-1091  VOLT-AMMETERS 

30 .  R-17-V-aiO  30  VeH  Ganaral  Elactric  DW-S3 

30 .  R-17-V-tSO  30  VoH  WaiOiitlioaia  AX 

OTHER  AIRCRAFT  INSTRUMENTS 

all  amiaatan  raqaHa  axiafiwl  ihimt 

104>-100Amp  Hldcok  VoHmataf  400  cvcia  40  VeH  Waalea  317 

10-0-100  Amp  WafUm306  VoHmalai  400  cvda  40  VoH  WaaUajtieaM  NA-11 

1  so  Aaip  Waalinihoasa  Faal  Flow  Indkalor  Btaaia  pat  AB-1  170  Danaat  waatoa  343—11 

300  Amp  WailintlioBta 

TYPE  N.A.F.  AND  OTHER  SHUNTS 


R-1 7-A-S710 
R-17-A-S710 
R-17-A-3740 
R-17-A-S72S 
R-17-A-S71S 
R-17-A-S71S 
R-17-A-S74S 


D-lAmmalai  R-17-A-6739 
D-SAmawUf  R-17-A-6739 
F-1  Amaialat  SpM.  94-31114 
E-1  Ammatat  Sp^  94-311 73-A 


eaPTIAU  LISTIMO 


All  ara  SO  M.V.  LIflitwalftil  AiiaiR  Type 

.  NAF— 1091 

.  MSA -300 

.  NAF  -1091 

.  NAF-1091 

.  Spac.  94-31104  (F) 

.  MSB  - 101 

.  NAF- 1091 

.  MSB- 301  (E-1) 


0v«7J^ME^J 

ammetws 


MARITIME  SWITCHBOARD 


We  spei'lalUe  in  electrical  instrumenu.  Over 
75.000  meters  In  stock.  Send  for  our  latest  circular 
bhowlng  our  complete  line  o(  surplua-New*Guarao* 
teed  metert. 


Orders  accepted  from  rated  coneeros.  pubUo  Insti¬ 
tutions  and  agencies  on  open  account,  ntbera  please 
send  25%  deposit,  balance  C.O.D.  or  cheek  with 
order.  All  prices  FOB  our  warehouse,  N.Y.C, 


INSTRUMENTS— ACCESSORIES 
338  Canal  St.,  N.  Y.  13,  N.  Y. 
Worth  4-0277 


UNUSED 


UNUSED 

ELECTRONIC 

COMPONENTS 


AN  PLUGS 
AN  RECEPTACLES 


Placts  Part  No.  Datcriplioa 
35  RA-10DB  Rtcaivtf 

to  TAItB  Tiaiumlttat 

150  DA -IF  Dvaamotof 

35  MR  M  Cofiliol  Boi 

9000  45  Balb 

11000  1667  Balb 

1000  9f7  Balb 

300  AN3135  1  Bulb 

97  nil  3  MoanI 

54  ni93  Moant 

6  RTAtB  TranKtivtr 


We  own  and  offer  all  parts  listed! 
Immediate  delivery  from  our  Baltimore  warehouse! 

Piacts  Part  No. 

4711  18  6S 

171  -18  10S 


Piacat 


Piacai 
734 
1418 
1607 
1111 
107 
117 
349 
81 
34 
70 
154 
66 
38 
61 
34 
61 
116 
t09 
175 
177 
50 
466 
500 
1737 
148 
373 
351 
150 
191 
138 
61 
j  100 
45 
100 
I  169 


Part  No. 

-16  13P 
-18  4S 
-18  5S 

10  3P 

11  1$ 
-11  5S 

AN3101  14  1$ 

PRIS  IP 
18  11$ 
31  IIP 
-31  IS 
-31  6P 
-31  7P 
31  15P 

AN3106  8S  IP 
8S  IP 
8$  IS 
10$  IP 
-10S  IP 
-10$  IS 
10$  IS 
10S  IS 
10SL  3S 
10SL  4S 
11S-3S 
-llS  4? 
11$  4P 
'11$  4$ 
-11  5$ 
-16  1$ 
-16$  4$ 
16$  4P 
-16  13$ 
18  1$ 
-18  5P 


3  11  19P  B  Pitcai  Pari  No.  lasart 

1  -21  17$  B  151  16  11$  M 

8  -14  3P  B  137  16  11$  B 

8  -iS  UP  B  1947  '18  4P  B 

7  -31  7P  M  147  -It  4$  M 

3  -31  7$  1437  -18-5P  B 

5  -31  14$  B  404  -18  6$  B 

3  -  31  16$  M  133  18  9P  B 

B  44  IP  B  97  18  11$  M 

6  AN3  08  8$  1$  B  556  11  19P  B 

4  -8$  IS  M  41  -18  1$  M 

3  -10$  IS  M  16  18  IP  M, 

5  -10$  IS  B  135  18  11$ 

2  -11  5P  B  106  18  16P  B 

1  -14$  IP  M  169  18  -17$  M 

1  -14$  IS  B  10  -311$  M 

8  -16$^  1$  B  14  31  6P  M 

1  16S-4P  B  70  -31  7$  B 

>9  -16S-4P  M  151  '31  14$  B 

>0  -16$  5P  B 

i5  -16$  5$  M 

WRire—WIRE—PHONB 

COMMERCIAL  SURPLUS  SALES  CO. 

4101  CURTIS  AVENUE,  BALTIMORE  26,  MD. 
TELEPHONE:  CURTIS  3300 


August,  1951  — ELECTRONICS 


Eitctronic  Supply  Co. 
222  fulton  St. 
Now  York  7,  N.  Y. 
HOIlit  4*5033 


19S1  TV  Romofo  Control 
Motor  Unit 

TUody  to  ortorli  to  ant  dnire  tha?  in^In 


FS'lA.'tR.  K)«‘Ctronic8 
N.  Michigan  Av«..  Clilcatso  11.  III. 


SEARCHLIGHT  SECTION 


COAXIAL  CABLES 

"JAN"  APPROVED 
Available  From  Stock 


RG.  No. 

Thaut.  Ft. 

RG.  No. 

Tkwwt.  Fi. 

RG5U . 

RG27U . 

RG6U . 

RG7U 

120.00 

RG34U . 

250.00 

RG8U  .. 

150.00 

RG39U . 

180.00 

RG9U... 

247.00 

RG41U . 

400.00 

RG9AU 

275.00 

RGS4U . 

75.00 

RGIOU 

245.00 

RGS4AU 

60.00 

RGllU 

1 50.00 

RGSSU . 

110.00 

RGISU 

245.00 

RG57U 

125.00 

RG13U 

22500 

RGSSU 

70,00 

RG14U  . 

300.00 

RGS8AU 

125.00 

RGnu 

650.00 

RG59U.. 

70.00 

RGIBU 

950.00 

RG6SU . 

75.00 

RG19U 

1 ,250.00 

RG63U . 

175.00 

RGSOU . 

.  1,550.00 

RG65U 

650.00 

RG21U 

295.00 

RG71U 

200.00 

RGS2U 

1 50.00 

RG74U 

250.00 

RG24U 

450.00 

RG77LI . 

■  .  80.00 

RGS5U 

495  00 

RG78U . . 

80.00  ' 

'UHF'  Coaxial  Connectors 


NEW  "JAN"  APPROVED 


THIS  MONTH'S  SPECIAL 


I  to  pfkct  ihown  fov  length  under  500  feet  of  .  type. 


Na. 

Jen.  N*. 

Deicriplinn 

1  99 

100 

to 

999 

1000 

end 

Over 

83-1R  . 

SOS  39 

Receplecit 

$.55 

$.50 

S.40 

83-1 SP . 

PL959 

Plug 

.55 

.50 

.48 

83-168 . 

UGl  76U 

Adapter 

.18 

.17 

.15 

83-185 . 

UG17SU 

.18 

.17 

.15 

83-1 SPN . 

PL959A 

Plug 

.60 

.55 

.50 

83-776 . 

UG903U 

Rus 

.85 

.75 

:65  t 
.10 

83-1H . 

UG106U 

Hood 

.12 

.10 

83-765  . 

UG177U 

Ho^ 

.31 

!25 

•«J 

83-17 . 

N3S8 

1.50 

1.40 

1.40  r 

83.1AP . 

N359 

Adapter 

.35 

.30 

.28  t 

83-IAP 

M359A 

— 

.80 

.75 

.70  y 

83-1J 

PL958 

1.00 

.90 

.85  \ 

83-1 F 

PL974 

1.50 

1.40 

1.35  f 

83-8SSP  . 

UGlOSU 

Iwifi  PtuO 

.90 

.90 

.90  ( 

83-22R 

UG103U 

.90 

.90 

.90  1 

83-22AP . 

UG104U 

AdeMec 

1.40 

1.25 

1.10  5 

83-22J  . 

UGlOSU 

1.50 

1.40 

1.40  * 

83-MT  . . 

UG196U 

1.65 

1.50 

1.50  : 

83-SSF . 

PL975 

2.00 

1.80 

1.75  ; 

83-2SP . 

PL89S 

1.94 

1.75 

1.70 

83.2R . 

SOS65 

Rc-:;pr»ele 

1.44 

1.30 

1.25 

CONDENSERS  •  TRANSMITTING  MICAS 
BATHTUBS  •  UPRIGHTS  •  SOCKETS 
CONTROLS  -  RHEOSTATS  -  MANY  OTHERS 

=■  SEND  US  YOUR  NEEDS-- — 
FOR  OUR  QUOTATION^ — : 


TELEPHONE 

RELAYS 


CLARE,  TYPES  C,  0  *  E 
COOKE,  AUTOMATIC — ELECTRIC 
ALL  TYPES  of  COILS  and  PILE-UPS 
CLARE  TYPE  K  MINIATURE  TELEPHONE 
RELAYS. 

t  POLE  DOUBLE  THROW  COIL— 24  V. 
DC.  300  OHM.  PRICE  —  $1.50  to. 

Send  Us  Your  Specifications  For  Our  Quote 


FOR  SALE: 

One  TS-146/UP  X-bond  FM  sig¬ 
nal  generator  in  good  condition. 
Best  offer. 


$  HOUR  SWITCH 
a  10  amp.  tlmina  darkw. 
Pointer  mom  back  to  srro 
^EMBEiPSkw  Plapara.  Idre! 

ahuttln^^^  radloa  and 

iipilal'*PRUrE?!^^j4]9Q 
Aiao  available  In  IS  min. *30  min.-!  hr.  et  tS.M 


LUCKY  ij 


nPUELCMASt  '  ■ 

ENABLES  US  TO 

mGNETSfmm^ 

39*^each  3Foa^l.OO 


ISOLATION  TRANSFORMER  $1.95 

Nai.  known  Ufiro.  >  aeit  S  wtodliifa.  115  V  U> 
IIS  V.  60  r).  ideal  tu  prevwii  nbiNka  fmm 
tmali  radioi  and  medical  and  clectruidc 


MIere  Switch 
Solenoid! 

Relay! 

Cleetfic  Caanteti 

fiii  BLAN  »» 

64  Dey  St.,  New  York  7,  N.  Y. 


Ganuina  TELECHRON  Merert 

II  **  . * 

I  "‘1^  One  it  Encn  II2.M 


CM  <  ml.  lA  umere  llSe.  AC  reUt  $4.90 
GC  t  ampere  Mercury  Switch  >00. 

ValaMtube....lfor  S2.50 

^  ANNUNCIATOR 

drop 

eHw!.  will  droe 
oe  12  oelt!  er  mere 

i  *1-00 

•  CONDUCTOR  CO.^139  CABLI 
■blrlded  or  un*hlelded 
t  No  14  and  6  No.  20  .  Write  for  aamplee 
HOLTZCR-CABOT  M.Q.  2lt.  CONVERTER 
dAO  CYCLE  IIOV  AC.  I  AMP  CAA  Cft 
#4  M  P.  O.C..  IIOV  MOTOR  >4y.DU 

WESTON  Modal  521 
3  Amp.  ond  IS  Amp.  A.C. 

tVltb  tent  ketiM  tu  •  lemtber  eem 

Made  for  IT.  *!.  Army  for  R^rric  49  O  7S 


Troiu  remote  point  A  oonpfp-te  f:Ui  m  CM  OR 
•mit  made  In  fYne  of  the  preateat  Vfde*s  I 
rompanlea.  Sorry,  can't  name  It  beret  ^ 


ELECTRONICS  — Aususf,  1951 


I 


.M'Li-lliJIMilllll 


EliaVOlK  MECkM  .;i 
^  0»TiCil  C0«?D*lt*TS 


T^t^04t  ^3, 


SEARCHLIGHT  SECTION 


81LVERPLATED  REFLEC¬ 
TOR — Ortrall  Dlmeniloiu 
1  4S*i  R«fl*ctliis  Surface 
4^”,  Depth  1%*.  Indlvtd- 
f  ualljr  boxed  t54  ea« 
per  100. 


PERFORMAN^\n 
_  GUARANI5BH 


Eaetern  Air  Device  J50  Centrifugal  Blow¬ 
er.  IIS  volt  60  cycles  0.1  amp.  1  PH  10 
C.F.M.  Continuous  duty  1.0  M.F.D.  Ca¬ 
pacitor  start  with  Capacitor  $10.75;  with¬ 
out  Capacitor .  $10.75 


TEST  EQUIPMENT 


Eastern  Air  Device  J50E  Dual  Centrifugal 
Blower.  116  volt  60  cycles  0.1  an^.  1  PH 
20  C.F.M.  Continuous  duty  1.0  M.F.D.  Ca¬ 
pacitor  start  with  Capacitor  $18.75;  with¬ 
out  Capacitor  . $18.25 


We  believe  we  stock  the  most  comprehensive  variety  oi  military 
and  commercial  electronic  test  equipment  available.  A  partial 
list  lollows: 


Miniature  lamp  TXVa*  3 
volt  .10  amp.  Airplane 
Indicator.  Amb.  Ctd. 

10  for  . $1.00 

100  for . $8.50 


TS-IARR 

TS-3A/AP 

TS-8A/U 

TS-lOA/APN-1 

TS-12 

TS-13 

TS-14 

TS-ISB/AP 

TS-IS/APN 

TS-19 

TS.27/TS 

TS-32A/THC-1 

TS-33 

TS.34 

TS-34A 

TS-3SA 

TS46 

TS.45/APM-3 

TS.47/APH 

TS-51/APG.4 

TS-e2 

TS-69/AP 


TS-87/AP 

IS-89/AP 

TS-96/TPS-1 

TS-98/AP 

TS-lOO 

TS-IOIAP 

TS-102/AP 

TS-108/AP 

TS-llO/AP 

TS-118/AP 

TS-125/AP 

TS-131/AP 

TS-1S3 

TS-1S5A/AP 

TS-170/AHN-5 

TS-173/UR 

TS-174 

TS-17S 

TS-184/AP 

TS-197/CPM4 

TS-203/AP 

TS-204/AP 


TS-226A 

TS-233/TPN-2 

TS-268 

TS-270A/UP 

TS.323 

I-S6 

1-95/A 

M06/A 

M22 

M4S 

1-177 

M78 

1-208/A 

1-212 

1-222/A 

I-22S 

1-233 

IE-21/ A 

lE-36 

IF-12/C 

BC-221 

BC-376 


BC.906/I> 

BC-949/A 

BC-1060/A 

BC-1066/A 

BC-1201/A 

BC-1203 

BC-1287/A 

BC-1277 

BE-67 

LAD 

LAF 

LAG 

LU2 

IU3 

OAA-2 

TTS4BR 

TTX-IORH 

TSS4SE 

TSX4SE 


VOLTMETER  WMton  «33  ISOv.  A.C.  400 
cycle.  2  <4  flush  bakellt.  Aircraft  mount¬ 
ing  black  scale  Fluorescent  numerals  re¬ 
moved  from  new  equipment . 8S.SO 


AMMETER.  1(0/300  dual  range  Triplet 
341A  Sts*  rectangular  flush  bakellte  ( 
amp  Movement  e  t4.9(  with  external 
current  transformer  for  1(0  amp. 

Only  tl.SO 


Square  D  Circuit  Breakers  Push  Type 
AN3iei-3(  3(  amp.  @  30  volt  DC. 


Square  D  Bat  Handle  Circuit  Breaker 
Type  AN3100-10  30  volt  9  10  amp 

fl.25  earh 


ALL  PRICES  F.O.B.  N.  Y.  CITY 


Each  piece  guaranteed.  All  accessories  and  instructions  furnished. 

(We  will  purchase  your  test  equipment  at  highest  prices.  Send 
your  list  for  a  prompt  reply.) 

Cable:  WESLAB  Telephone:  WE  5-4500 


ELECTRICAL  STEEL 


W*  con  oiigr  obout  26,000#  oi  10- 
Grada  Strip — .005  x  12%"  "Hlparsil" 
3W%  Troctioimgr  qrade  —  In  Coils 
weighing  about  900#  each — Material 
new  and  prime  but  outside  wrap 
weather  discoiored. 

GLOBE  TRADING  COMPANY 

1815  Franklin  Detroit  7,  Michigan 
Phone — woodward  1-8277 


SELENIUM  RECTIFIERS 


OFFERS  FROM  TE.\AS 


F.W.B.,  FWCT,  3'f,  Volt.  DBLR,  etc. 

finest  materials,  workmanship 
and  immediate  delneries 
COMPARt  OUR  PRICtS 

Full  Wave  Bridge  Types 

AMPS  IIV.AC/’  M/28  U/4§  U8  IM 

14  V.  DC  I 

1  .  2M 

2  .  2  M  S  ••  8  M  »  it 

«;..!!!!!!  c:ti  . 

8 .  8M  8.88  . 

U .  8  88  21  M  . 

24 .  13  M  22  ••  . 

Soliw.  Roet.  Tranefoniifr  N«w.  Harm.  8«al*4 
no  V.  60  ey'/8.  12.  18.  24*  30.  4  M  V.  • 

4  tkmp$ .  . $$.9S 

— Gwi«ral  Radl«  M»d«l  90-B  variaea  • 

1100.00  aa. 

SPECIAL  TYPES  TO  ORDER 
Ifiquir*  for  quontlty  prkot 


POWER  PLANTS  —  PK-84c—LeBroi-Weatmgliou8<t 
25  to  32  Kra  IlMvy  Duty  ^'Rpin.  or 

Oaaolln^.  Ifafnrto  Ignition.  RatteiT  atart. 
Switchboard.  Maxim  allencer.  Completrly  auto¬ 
matic.  Skid  moimtod.  Rdcomraacided  for 

ruicod  duty  Wt.  5350-lb . Eaah  12500.00 

Spare  Parta  Kit  for  PC-84c.  460-lb.  Each  $2^.00 
MARINE  COMMUNICATION$  —  Lond  Speakfvs. 
Navy  "Battle  Announcing  Rimroduoere’*.  Bulk¬ 
head  Bounttng  Approved  for  baxardous  loca- 
tioiu.  RfolRtant  to  aubmenlon.  blaat,  ateam. 
Rxeellent  votcv  ftdolUy.  Sixea  5  to  25  watta. 
Wiito  for  details 

lUcvlvm.  Nary  RBL-3.  15  to  600  Kea.  Used. 

good  condition  . Ea.  5115.00 

TranAmittere.  West.  Type  77)E-2  for  230-TDC. 
Complete.  756-lb.  Used,  operating  condition. 

Each  8880.00 

Tranamlttera.  West.  Tyw  TRK-20  without 
power  supply.  780 -lb.  Uaed.  operating  condl- 

Uoo  . Eaeh  1600.00 

CONTROLLER  COMPONENTS— 60-ryr  AC 
Magnetic  (’oniactor.  G.E.  S-pole/SO-amp/OOO- 
volt-  BO  colls  4  arc  chutes,  thrao  rormalblo  In¬ 
terlocks.  Holding  eoU  llO-VAC . Ea.  $18.50 

Magnetic  Contactor.  l-pote/lOO-amp/SOO-volt. 
RO  ooUe  4  arc  chutes,  two  interlocks.  Mtd  on 
ebony  panel  11*  x  17* . Each  MI.OO 


Voltage  Sensitive  Relay.  West.  Typo  8V.  glass 
housing  with  ui^et  Hand  eallbraied  for  pickup 
any  preset  55  to  115  volts.  Dropout  Is  of 
pickup  setting.  Two  reveralMe  contacts. 

Each  113.50 

LABORATORY  TEST  VOLTAGES— M-O  Unit. 
Motor  Single  Phsie  Synchronous  60cyc/lf/115v/ 
22.5a/1800Rpm.  Direct  coupled  Alternator  S.fMin 
cyc/11.5y/  iKw  A  Dt'  Geo  150t/.1Kw  4  DC  Gm 
500v/.125Kw  4  DC  Gao  1000v/.3Kw.  Short-tlma 
300%  overload.  Oompact.  with  controlls.  Mfg. 
P.T.4B.  Co.  WL  485-lb . Ea.  $825.08 

RIGID  COAXIAL  CABLE— 1-H*  x  S*  Hard 
Ceramio  bead.  51.5-0.  tO-ft  }olnts.  Ea.  540.00. 
Solder  eonnectors  M.OO.  Bolderless.  510.00. 
Right-angle  112.50.  Expansion  lolnt  $100.00. 
Rotary  K>int  fl40.8$.  Oes  wal  824.00.  Union, 
solderless  $34.50.  Wall  antrance  flange  $3.00. 
Tb'  X  M*  Hard.  Oramlo  bead.  M-Q.  2o-rt.  joints 
Ea  $n.50.  SoldarlsM  eonnectors  53.00. 

H*  Flexible.  Caramle  bear.  86-0.  86-rt.  lengths, 
ends  fitted  with  Amphenol  93-M  Connector.  Not 

gas  or  watertighL . Eaeh,  $10.50 

HIGH  VOLTAGE  CABLE— Okonlta  Corp.  Single, 
shielded  #10-AWG.  Portable  Neoprene  Jaekee 
Rated  25.000-yAC.  Steady-atate  dlalectrlc 
strength  exceeds  100,000  volts. 


136  Liberty  St.  New  York  6,  N.  Y. 
Phone:  REctor  2-2563 

25%  dtpesit  with  orders  or  seed  fall  rwnlttsfiee  to 
save  C.O.O.  charfss— rated  firms  (DAB)  aet  10  days. 
''EXTEND  YOUR  D.O.'s" 

Atf  merehandis*  fvt/y  guorant^^d 


CUNNINGHAM  ENGINEERING  COMPANY 

4798  PORT  ARTHUR  HIGHWAY  BEAUMONT,  TEXAS 
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t 


SEARCHLIGHT  SECTION 


HALL  ELECTRIC  LTD 

89,CHARL0ITE  ST..  lONDON.W.I. 


TUBES 


PARTS 


TYPE 
•IA5CT 
•ILC5  . 
ILG9 

•iok;t 

tR4. 

•IT4 

3IH. 

•5Z4 _ 

4AB7 
4AKS 
4B8.  . 
•4B8C 
•4C5..... 
4H4... 
•4J8G .  . . 
•4K7  ... 
4K7CT 
•4L7G..  .  . 

4N7 . 

4R7G _ 

4S7G  , . . 

4SH7 . 

4SH7GT. .  . 
4SN7GT.. . 
4SN7GTA . 

4U7G . 

•7A4 . 

7C4 . 

7ES  (1241) 


PRICE  TYPE 
.75  7G7.... 

.  1.25  7H7.... 

1.25  12A5... 

.M  I2A4 _ 

.75  I2C8  . 
.55  12P5GT 
.45  UH4. . .  . 
IM  •I2K8GT 
1.15  12J5GT 
1.75  12SH7 

.♦5  I2S27.. 

.15  I2SR7. 
.75  14X7 

•75  2107 

1.15  J4 . 


TYPE 

VT42 
VT125 
VUlllS 
1B24. 
1N21  XL 
1N22  XL 
2C24A 
204... 
2C44  . .. 
2X2  874 
3C24  . .. 
5E24. . . 
4C2I... 
22D4 . . . 

211 . 

215A... 
217A . . . 
371B... 
mA .  . 
47IA.  .. 
522A .  . . 
715A.  .. 
7t5B... 
717A.  .. 
724B .  . . 
Ml  ... 
M5... . 
M7.... 
112. . . . 


TRANSFORMERS 

PLATE  TRANSEORMER,  SOOO  volt,  cMitw 
topped,  350  MA.  Prlfnpry  IIS  volt,  40 
cyclo.  UfimowfitoO  and  not  pottod,  ovorall 
dtmonsion  OVi  inchos  m  4  Incho*  x  /  Inchos, 

wolflit  37  IM . Now.  $2S.OO 

PULSK  TRANSFORMER 
44G42t-G1  . Now.  $S.SO 


SWITCHES 

ROTATING  SWITCH,  C«rtMl«  CoottnMtlM. 
DooWo  Throw.  Shaft  hoyofil  hoahlni.  Vt  laoh  N 


CORDS 

CD. 122.  Rahhar  Covorotf  PL-Sl  Pl05  with  II  Inoh 

Ruhhw  Cor4  . . N«w.  $  .50 

Ct.l52  . Now.  tZS.M 

TELEPHONE.  lA-WP,  Sioillar  to  WE  52B.  5  foot. 

Rod  . Now.  11.10 

TELEPHONE.  Pateh.  WE  DI7I0M,  5  faot.  Groan 
Now.  $1.10 


»lt7Z4GT 

1005 

4A21.  . . . 
ai5. 

MX4081’ 
lOY  . 
VT52  . . 


PLUGS 

TELEPHONE  PLUO,  Eqvivaimt  t*  PL-SS, 
with  Scrww  TwrmiiMls  InswrtwR.  Sowipiqt 
f  wnilthwd  to  quantity  aura .  . .  .  N«w.  $.30 


BUTTERFLY  CONDENSER 
SPECIFIED  RAN6E,  74-320  MC,  NEW, 
EXCELLENT  CONDITION . $12.S0 


It.m.  in.rk.4  *  do  not  hofo  nuno  of  itoodnrd  mnnufMtuior  oo  tubo.  Itioy  ora  FnufT  QUALITT 
I  not  Mcondo>  aad  mtti  full  «pM;lflcatloiii  with  our  tOO‘A  fuarantoob  Samploo  to  guaatitj  nwri. 

ALL  LISTINGS  ARE  QUALITY  GUARANTEED.  INQUIRIES  REGARDING  THESE  AND  OTHER 
REQUIREMENTS  GIVEN  PROMPT  ATTENTION. 


American  6l  Canadian  enquiries  to  our  Agents 
POLAS  MERCANTILE  ^  JL 

115  Broadway  jjjBI 

ALL  OTHER  ENQUIRIES 

TO  LONDON  <haitro|i>  anp  wm 


Leading  Exporters  and  Stockists  of  all  types  of  Radio  " 
Receiving  and  Transmitting  Tubes.  Current  Pro¬ 
duction  of  main  British  Factories.  Ex-Government 
Surplus,  American,  Canadian  and  British  Tubes 
in  Original  Brands.  Suppliers  to  Foreign  Govern 
ments,  Airlines,  etc. 


\ 
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SEARCHLIGHT  SECTION 


THE  BEST  IN  ELECTRONIC  SURPLUS 

AVAILABLB  FROM  OUR  STOCK  FOR  IMMlDIATt  DFLIVtRY 


TRANSMITTERS 

T4  ^FRC,  with  Modulator 
MD  1/FRC.  and 
PP-1  FRC  Power  Supply. 

RCA-^iT  4332  and  4336. 

TDE,  TBK,  8010,  8019,  for  Ships. 
ATD,  for  Aircraft. 

BC-319.  BC-604.  BC-684.  etc. 
GE-2.S  KW.  2.0  to  20.0  me,  .Al. 
MANY  OTHERS  I 

TRANS-RECEIVERS 

SCR-284,  SCR-509  &  5I0,SCR-51I, 
SCR-609  &  610,  SCR-S22,  LINK 
Model  1498,  TCS  witli  12  24  230 
DC  and  IIOV.  AC  Power  Supplies, 
SCR-508/528/608  628. 

AUDIO  SOUND 

Beacbmaster  250  W.;  Western  Elec. 
Model  HLAS— 500W.;  RCA  2SW. 
(I2V.) 

Mobile;  RCA  MI-2817-E  AmpUber, 
1.000  Watts  (2—500  watt  Chan¬ 
nels)  ;  W.E.  Speaker  Units  D- 1 73246 
(25-30  Watts)  and  D-I73232A 
(50-60  Watts). 

TEST  EQPT. 

BC-221,  TS-I74,  TS-47,  APR, 

TU-57,  TU-56,  TS-45,  TS-I43. 
1-148,  TS-30S,  others. 


RADAR 

SCR-S45-A,  Complete  in  Trailer  Truck,  with  or 
without  25  KV.A  Cas-En;;ine  Generator  Unit. 

TPS-1  Portable,  Ground-Based  Search  Radar.  PPI 
a.ad  Class  A  scopes. 

SF-1  Skip  Radar,  Complete,  NEW,  with  many  boxes 
of  Spares. 

MARK  V  Training  Radar,  for  schools,  training. 

RECEIVERS 

RBM,  RBS,  RBO,  BC-312,  BC-342,  BC-348.  DZ-2 
Direction-Finders  with  Loops,  SCR-206  Direction 
Finders  with  Loops,  SCR>291  Goniometers  and  Acces¬ 
sories,  R-2/ARR3.  Others. 

SPECIAL 

Wilcox  36A  Recti6er-Power  Sopplj*  for  3  KW  modu¬ 
lated  transmitter. 

RADIOSONDE  AN  AMQ-l.  Meteorological  Balloon 
transmitter  with  self-contained  instruments. 

“SNOOPERSCOPE”  TUBES,  British  Infra-Red  Image 
Converter  Tubes,  with  matching  Bausch  &  Lomb 
front-end  Lens. 

SOUND-POWERED  HEAD-CHEST  SETS,RCA-2454-B. 

all  New,  export-packed. 

32V.  DC  to  llOV.  AC  KATO  Converters,  NEW,  good 
to  300  watts. 

Teletype,  Wheatstone  Perforator  and  Boehme  Keying 
Head,  Excellent  Condition. 


TELEHABINE  COMMUNICATIONS  COMPANY 

540  W.  27th  St..  N.  Y.  1.  N.  Y. 


Phone— 

LOnqaere  4-4490 


WHOLESALE  ONLY 

ELECTRONIC  COMPONENTS 
AIRCRAFT  EQUIPMENT 
HYDRAULICS 

RADIO  6  ILECTRONIC  SURPLUS 
1J93J-R  ■nMti  SI.  Dutroit  I,  Mich. 

_  PtwM  TnvaMaU  U-SCgB 


ELECTRONIC  TUBE-MAKING 
MACHINERY 

For  mcreulocturlnq  rodio  tubea,  alectreaie 
lubes.  eotbode-roT  tubee.  lamps.  New  ond 
used.  Reosonabir  priced.  satislacUon 
guaranteed. 

AMCRICAN  ILCCTRICAL  SALES  CO. 

47  E.  •th  St.  New  Yerk,  N.  Y. 


CONNECTORS- 


Catalog  On  Request  CLAMP — ALL  SIZES 

FOR  TYPES  AVAILABLE  SEE  ELECTRONICS  BUYER'S  GUIDE 
- QUICK  SERVICE  OUR  SPECIALTY - 


WILGREEN 

99  Murray  St.,  New  York  7,  N.  Y. 

For  Immodiato  Dolirtry 

Write  or  Phone  -  WORTH  2-7423-4-5 


TELEVISION  CAMERA 

350  lin*  resolution.  Eoiily  con¬ 
torted  to  present  RMA  stondords. 
Circuits  available  with  camera. 
Complete,  like  new. 


TEST  EQUIPMENT 

Complete  Line! 

SIGNAL  GENERATOR  804-C 
DUMONT  224-A  OSCILLOSCOPE 

1-77  HICKOK 

TUBE  CHECKER  1 

1-208  FM  SIGNAL  GENERATOR  1 

RPC  MODEL 

644  MULTIMETER  1 

FERRIS  MICROVOLTER  MOD.  | 

I8-C. 

IE-36  (New) 

TS-IOO/AP 

1-139  METER 

TS-I02A/AP 

1-212 

TS-Ill/CP 

TS-3/AP 

TS-I27/U 

TS-S/AP 

TS-155 

ts-i6b/apn 

TS-I70/ARN-5 

TS-ISA/AP 

TS-182/UP 

TS-19/APQ-S 

TS-184A/AP 

TS-34/AP 

TS-2S0/APN 

TS.36/AP 

TS-375/U 

TS-61/AP 

UPM-l(Complete) 

RC  I84  IFF  EQUIPMENT 
Brand  New.  Complete. 


APS-4 

APS6 


COMPLETE  RADAR 
MARK  16 


APR-4 


RECEIVERS 

APR-5 


SCR-720  EQUIPMENT 
SCR-584  PARTS 


HS-33 


HEADSETS 

Brand  New 


MK.20A/UP  —  New, 
INDIVIDUALLY  BOXED 

SCR.29I  DIRECTION  FINDING 
EQUIPMENT-NEW 

MP.22  MAST  BASE  U/16  U  PLUGS 
With  Hardware  and  MGI9.\ — New 
Bracket.  R5/.ARN-7 

VARIAC  TRANSTAT  AMERTRAN 

Input  0-115  V.,  50-00  cyclee;  output  115 
V  100  amps.  11.5  Kva.  Excellent  con* 
dition. 

SEE  COLUMBIA  ELECTItONICS  AD 
ON  PAGE  346 
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AeroTOx  Typv  1084  ronU. 
Imfd  1000  W.V. 

u 

SS.60  Per  Hundred 


SYNCHROS 


Muter  Orvnlc  Crnid  600V  15.  2S.  X\.  56.  75.  8S. 
IKO.  t20  Mfd . id  #».:  M.Sd  Per  100 


400  CYCLE  MOTORS 

Extern  Air  Deelcet  Ty»e  JM6B:  300  VAC:  1  A^fT; 
3  Phnee;  400  Cyt:  6000  RPM .  SI2.$0  e«. 


10  V.  IM 

1.3  Amp»«. 

0.4  Ampe. 
6.6  Ampe. 
13  Ainp«. 
17.5  Ampn. 


Amphenol  01 -MC  400. 


Wexton  663  Tvpe  5  Multi-Teeter.  Ueed  but  Ouer. 

tn.M 


Rendix  FRKQ  Control  (*nit  for  60  V  t'nntrol  of 
Uen.  d  ('AL  111000.  t'omplete  with  15ibe3.  Lexe 
IW  . 145.00 


Armw  HAH  5  P.D.T.  Turn  Switch  lOA  CR5V 
mn«le  5k'  Hole  Mtf . tie 


Sprarue  Nolxe  Filter  7  Amp«  130  VAC.  400  V.P.C. 
#4X6.1  . $1.19 


ir  X  34* 
l>ewtlenlnc 


Hair  F^t.  Idenl  for  Sound 
•  > . I2d  an. 


Lnrcf  Quantity  of  Mim.  Silver  Mica.  Trans.  Mica 
t'lmd  at  Jobber*  Ptloe*. 


TYH  J  AB  POTS 

Shaft  MOO  n  8.  P.  Shaft 

laft  (too  n  8  p.  Shaft 

IS  K  n  S.  P.  Shaft 

8S« 


W.  W.  Pota.  4  Watt.  5K.  lOK.  MK . 40* 


8A3  Radar  (Vjmplrt.  .leapt  Aat  A  Twl. ..  .$385.00 


STR  1»«  Radar  UnlU  and  Raelu.  Writ.  R«iulr.- 


1  or  JA.  Plw  W.  W  Rm.  ItK,  ITK.  MK.  r.0K. 
S3K.  tOK.  4.tK.  .toK.  MK.  i:«K.  MOK.  IMK. 

WOK . «$«  €«  .  .1  MH . •»* 


F.  W.  SEL.  BRIDGE  RECTIFIERS 


RECT.  CAN  OILS 

I  MFP  400  V  I'prtiht  MTOS  114'  a  Hi'  a  V  IM 

«  5  400  V  I'pricht  MTOS  H4'al%-a%* . IM 

SX.l  000  V  I'prtaht  MTGS  Hi’atH'iO'tO-. . .  344 


LARGE  STOCK  SPECIALIZED  OILS 


FOR  SALE: 

GOOD  OSID 
STEM  MACHINES 

and  other  glass  working 
equipment. 

HAY  DU  BROTHERS 

PLAINFIELD.  NEW  JERSEY 


WESTINGHOUSE  TYPE  HQS 
PHASE  SELECTOR  RELAYS 

For  Selective- Pole  Carrier  Relaying.  Brand 
New,  Complete.  Originol  cost  $650.00 
per  set.  3  units  per  set.  Only  40  sets  in 
stock.  Write  for  circular  ovoiloble. 
$95.00  each 

ELECTRO  SALES  CO.,  INC. 

lOS-tIO  Pearl  St.,  Beaten  10,  Moaa. 


TEST  CHAMBER 

Rot  and  cold:  age  1(42;  ooed  tlx  meathn, 
like  new; 

Inside  dimeneione  M"  x  St"  x  2$"  Ugkt 
Temperatuie  eentrel — minue  S7*  F  te  pins 
m-  F; 

ElectTie  heating  bonk  (  KW;  Semi  Ala 
Cempreeser.  lelage;  TVk  H.F..  3/tO/22S 
AC 

Fans  lor  circulation:  Inapection  In  opecatiea 
Geersnteed  csndlHen;  F.O.B.  Breeklyn. 

Kiags  County  Machinery  Exchange 

408  Atlontic  Ave.  Brooklyn  17,  N.  Y. 


PRECISION  ELECTRICAL 
INSTRUMENT  CO. 

144  Grand  Street  New  York  13,  N.  Y. 


Td,  10  KEYERS  complete  with  tuhex. 


$32.54 


Phase  Shift  Capacitor  #0150734. 


RIJ  Radar  Complete  In  Good  Cond. 


D.C.  MICROAMMETERS 

0-200  Us  S"  »|.  G.E.  DO-SO  $  TOO 

O-SO  Ue  I"  <q.  G.E.  DO-SO .  IS  00 


'H  jJe, 


BOX  356  E  EAST  PASADENA  STATION 


ifiami 

PASADENA  8 


CALIFORN5A 


STANDARD  BRAND  RESISTORS 
1/3  yy  te  2  Watt 
Jobbert  Quontitlea 


SURPLUS  EQUIPMENT 


POWER  RHEOSTATS 

llardalrk-nindl.  and  Ward  Lron- 
l\  trd  iMfa.  I  5  Ohms;  lOO  Wall: 

4.18  amp.  100  Ohms:  100  Watt: 
^^a  1.0  amp. 

Boatd.  Brand  Nm  wHIi  Rank 
^  $2.S0ca<li— $2S.00perdoxen 

PIONEER  AUTOSYNS 

26  Eott>4no  ryv\t> . $4.»S 

26  Toit-44N)  orole . $5.55 

(Han  hollow  nhaft) 


PIONEER  TORQUE  UNITS 


TYPE  12402-1 -A 
TYPE  1 2404-]- A 


$70.00  each 
$70.00  each 


IF  Special  Repeater  (I1SV, 

400  Cycle) .  $15.00  each 


C  74242  Transmitters  (1ISV, 

40  Cycle) .  20.00  each 


PORTABLE  INSTRUMENTS 

Molded  Bekelitc  Cote  7"x4</]"x3" 


D.C.  MICROAMMETERS 

$10. ..SO  microamperes 


THERMOCOUPLE  MILLIAMMETERS 

1.5  5  .  10  milliomperes 

Aveiloble  in  multiple  renpe  combinations 


TRANSFOBMER 
POWER  SUPPLY 


115  T  50  cr  3M  T  (0  55  ma 

6.3  ».  *  J  Amps.  Haa 

r.t3.  t  H  Hr  rhokns.  S-30  mfd  FUtrri.  TOot. 

TVam  Strip.  Urat.  5'  a  5"  I  f.'  Completeir 

wired  .  •■•5 


SEARCHLIGHT  SECTION 


.  .  .  .  INVERTERS  .  .  .  . 


PE  21B  LELANO  ELECTRIC 
Oetpet;  115  VAC:  »inile  phaae  PP  80  :  380/500 
orir:  1500  VA 

Inpet;  25-28  VDC:  82  ampe:  8000  BPM;  Eae.  volti 

Brand  New  ..  $3f. 95  eo. 
12II4-2-A  PIONEER 

Owteet:  115  VAC:  400  eyrie:  sinflr  phase:  .4.5  amp 
Inpet:  24  VDC:  5  amp .  $90.00 

12130-1-A  PIONEER 

Outpet:  115  VAC:  Slnele  pha.se:  400  rvrle:  Ampa 
.88:  too  VA.  lnpet:^-28  VDC:  M  .Tiips 

$B0.00  ea. 

I04S4  LELANO  ELECTRIC 

Outant;  115  VAC:  UK)  ercle;  5  phas.';  175  VA;  .80 
I'K  Inpet:  27.5  DC:  12.5  Amp:  Coni-  Initv. 

,$90.00  eo. 


SA$13INJ3  GENERAL  ELECTRIC  (PE-lit) 
Oetjet;  115V:  400  CTC;  I  a  at  I.'.oo  VA;  PP  0  8 
W  K  8per  K8  580 1  LI.  Intel;  M  VHr  al  lOO 

Ampa . $29.50  ea. 

5D2INi3A  GENERAL  ELECTRIC:  Oetpet:  IIS 

VAC:  KVA  485:  PP  1:  4iHl  rrrle:  -mile  ^air 
Inpet;  27  VDC;  53  Amp .  $25.00  ea. 

SAT121JJ2B  GENERAL  ELECTRIC 
Oetpet:  115  VAC:  400  e>rle;  3  phew:  175  VA:  80 
Oetpet:  115  VAC:  400  CYC:  750  VA:  3  Ptia»e:  and 
18  VAC:  400  CYC;  ISO  VA;  Sinaia  Phase:  Inpet; 

24VIM':  55  AMP . $95.00  ca. 

10542  LELANO  ELECTRIC 


SIND  YOUK  KlQUtST  FOR  ALL  TYPES  Of  SYNCHROS 
PLEASE  ENCLOSE  FULL  AMOUNT  WITH  ORDER 
ALL  PRICES  F.O.I.  PASADENA  UNLESS  OTHERWISE  SPECIFIED 
EQUIPMEHT  FULLY  GUARANTEED 


SERVO  MOTOR  10047*2-A-Pioneer;  2  Phose:  400  eye;  with  40:  1  Reduction  Gear  $10.00  ea. 


400  CYCLE  MOTORS 

AIRESEARCH.  IISV.  400  Cpn.  Slnile  Phaae  8500 
rpm.  amp.  1.4.  torque  4.8  In.  oa  H.P.,  .03 

<18.00  en. 
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SEARCHLIGHT  SECTION 


BRAND  NEW  STANDARD  BRAND  TUBES 


0\2 

OA3  VR75 
OB3 

OBJ  VR9« 
OCi  VRUft 
ODJ  VRIM 

IB22 . 

IBi4 

1BJ7...  . 
1B29  .  . 

1BJ4 . 

IB54 
IMGT  . 
1L4 

IR4  im  . 
2C:iJ  719J  . 
2Cn 

2CJ4  RKJ4 
JC44 
JC44  . 

2E2i 

2J2i 

JJi4 

3JJ4 

3J41 

JJ43 . 

JK25 


2VJC . 

2X2 . 

3A4 . 

3B7^139|  . 

3B33/BLIC 

3RM  . 

K:34  .  . 

3C3S 

3IH/I299 

3033 

4AI 

4  3MA 

4B3»  S3894 

4V37  357B 

4J23 

4J24. 

4134 

4233 

4242 '744 \ 
3D3I 
4A2S . 

4BS  . 

4C$ . 

4C21 ... 

424  . 

7A7 . 

7C4 . 


VTI27 .  2.S# 

CATHODB  RAT 

3CPt  SI  .  .  .  I.4S 

3DPI .  4.4S 

3PP7  .  1.45 

4AP14 .  4.45 

5AP1 .  3.44 

5PP7 .  3.43 

7BP5 .  15.45 

7BP7 .  4.45 

4LP7 .  12.45 

14BP4 .  15.45 

12LP4  ....  21.54 
12LP4A....  22.2$ 

14BP4 .  24.54 

I4DP4A.  ...  34.44 

14RP4  _  37.44 

17BP4A....  37.44 
14AP4A ...  42.44 
I4AP4B  ...  42.44 

24CP4 .  45.54 

TUNGAR  BULBS 

I  4  AMP 

'  2254414  .  4.75 

,  WMtlnghottM 
RcctlSos 


7143.. 

5411. . 
5413A 

5424.. 

5421. . 
5425A. 


7R5  .... 

7E4 . 

7P7 . 

I4y  . . . 
12A4 
24G  . 

34  44. 

45  Spec. 

144*10 

245B 

211 

217C: 

2S4R 

2S4TH 

354TL 

255A 

2S4A 

344TH 

344T1. 

347A 

314A 

3I4A 

324A.  . 

331A... 

353A.. 

371B... 

355A... 


454TH..  .  . 

454TL 

534. 

531 . 

533  .  . 

554 

744A 

741A 

743A 

743A 

744A 

745A 

747A 

747B 

745A 

714A  5411 

713A 

7I4AY 

715A 

715B 

7I5C, 

72IA . 

722A  . 
723A/B 

734B . 

725A . 

,  734A . 


34.54  I  54IA . 

44  54  542  RK25 
12.54 ' 543 . 

7.54  I  545 . 

175.44 ' 547  .  .  . 

3.45  545 . 

24.54  514 . 

4.45 , 511 _  . 

3.44  512... 

4.25  813 

1.44  514 . 

2.54  525 

12.45  534 

17.54  I  524B. 

4.75  534B.  . 

.45  532A 

1.25  533B. 

5.45  533A _ 

4.45  534... 
12.75  537  .  . 
24.54,535... 

4.45  543  . 

2.44  544  . . 

17.45  551 . 

3.44  544 . 

12.45  541 . 

.  13.45 .544 . 


C5B  ... 
c:4A  . . . 
c;4j 

c:rp72.. 
E114K... 
PGHIA  . 
HY114B 
HY415  . 
REL5 
RK2S  .. 
RK34  . . 
RK73 
RK73. 
VT44  .. 
VT48  . 


MARITIME  INTERNATIONAL  COMPANY 

1 1  State  Street,  New  York  4,  N.  Y.  Cable  Address  'Toxcroft''  Phones:  DIgl 


0A2  . 

0B2  . 

I B27  . 

IL2I  (GE)  . 

IN2I  . 

IN2I-B  .... 

IN23-B  _ 

2021  . 

2E22  . 

2E24  . 

2E25  . 

2E30  . 

2J26  . . 

2J32  . 

2J35  . 

2J6I  . 

2K2S  . 

2K25  .  . 

2K45  (WE)  . .  150.00 
(3  CM.  Klyftren) 

3B25  3.M 

30PI-A  (RCA)  3.50 

4.250-A  27.50 

SBPI  .  4.95 

5021  19.95 

5FP7  .  1.75 

5JPI  .  22.50 

lOY  . 45 

I5E  .  1.50 

35TG  .  3.50 

211  . 55 


1.00  872-A  . 5  2.50 

1.55  592.R  200.00 

15.50  .40 

5  00  9002  . 90 

•0  9005  .  1.54 

SOO  CIA  .  2.00 

4  00  CE25  . 75 

I  M  'OOTH  .  4.50 

175  250TH  .  19.95 

4  75  3(MTH  .  .  12.95 

304TL  .  1295 

490TH  .  35.00 

F.I23.A  8.95 

HK57-B  5  00 

HK254  7.00 

RK20.A  .  5.00 

RK28-A  .  5.00 

RK34 . 27 

RK38  .  12.50 

RK47  .  5.04 

RK59 . 75 

RK60  .  1.50 

RK-83/250TH  .  19.95 

RK.65/S023  ..  24.95 

RKR72  .  1.40 

RKR73  .  1.50 

T.40 .  3.00 

VRI50  .  1.00 

WL.877  25.00 

OZ4/024G . 55 

IA7GT  1.05 

IB3GT .  1.25 

IX2A  1.60 

3S4 . 97 

5U46  . 80 

5V4G  .  1.10 

SX4G  . 90 

6AH6  .  1.25 

6AK5  .  1.25 

8AL5  . 60 

6AU5GT  .  1.59 

6BL7GT  .  1.59 

6BY5G  1.85 

6C4  .90 

6i5GT  .  .50 

8T8  1.50 

12AT7  .  1.35 

I2AU7  .  I.IO 

I2BH7  .  1.70 

25L8GT  .  .95 

35L6GT  ..  1.25 

35Z5  85 

. . .  ,  5U6GT  .85 

Many  others  in  itocfc — Write.  Comparo  our  Pricoa. 

G.R.  Model  50-B  VaHaca  (Now) . SIOO.OO 

BC-61 1— Walhio- Talkies . Pr.  150.00 

BARRY  ELECTRONICS  CORP. 

136  LIBERTY  ST.,  N.  Y.  6,  N.  Y. 
Ph«M;  Klctor  3-2S63 
25%  dopoaH  with  ordara— or  tend  full  rouiittane* 
to  aavo  COO  eharfoa — rated  firms  (DAB)  N/IO 
At/  /mrchondUm  fully  guarani— d 


A.  C.  Power  Anywhere 

with  Katolight  Plants 
and  Generators 


COMPASS 


COMMUNICA- 
TIONS  CO. 

393  GREENWICH 
STREET 

NEW  YORK  13.  N.  Y. 
BCIKMAN  3-65  te 
CABLE  ADDRESS:  COMPRADIO 


•  TUBES  This  Monih't  Special: 

New  Standard  Brands,  Only 

723A/B-  24.50  1B22  •  -  3.50 

2K25  --  35.00  1B29  -  -  3.50 
2K26  -  -  3024  -  -  5.50 

2K29  -  27.50  3E29/829B 

2K45  -  -  170.00  14.75 

2K54  -  -  80251  -  7.00 

2K55  -  •  4J52  •  -  300.00 

We  stock 

•  RADAR 

Marine,  Ground  &  Airborne 

•  SONAR 

•  TRANSMITTERS 

from  25  watts  to  5  kilowatts 

•  RECEIVERS 

•  BEACONS 

•  LORAN 

•  RADIOTELEPHONES 

•  TEST  EQUIPMENT 

•  TELEPHONE  EQUIPMENT 

Portable  and  Stationary 
Switchboards  and  Supplies 

•  MOTOR  GENERATORS 

•  RECTIFIERS 

•  POWER  SUPPLIES 

Our  txpori  Daparimani  Avallabla 
far  Spactal  Sarvica  fa  Ovttaat  Cutiaman 
WE  MAINTAIN  VOUR  OWN  FULLY 
EQUIPPED  TESTING  LABORATORY  IN  THE 
SAME  BUILDING  AS  OUR  WAREHOUSE  TO 
TEST  ANY  ITEM  WE  SELL. 

We  guarantee  everything  we  sell 


Three  400-cycle,  40  KW, 
three-phase,  AC  generators, 
120/208  volt,  1714  rpm,  $850.00. 


Two  10  KW  complete  light  plants, 
1200  rpm,  115/230  volt,  single-phase; 
120/208  or  220/440  volts,  three-phase, 
$1150.00. 

The  above  offered 
subject  to  prior  sole. 

Manufacturers  of  motor-generator 
sets,  high-frequency  generators, 
rotary  converters,  A.C.  and  D.C. 
generators. 


105  Moxfield  Avenue 
Monhoto,  Minnesota 


“Searchlight” 

Opportunity  Advertising 


to  help  you  get  — to  help  you  sell 

what  you  want.  what  you  no  long< 

Take  advantage  of  it — For  Every  Business  Want 

'Think  SEARCHLIGHT  Firs^ 
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SEARCHLIGHT  SECTION 


OUNCIR  TRANSFORMERS 


PHOTOCaiV  SALES 

1062  N.  Allen  Arc.  SYcomore  4-71S6 

Posodena  7,  Calif.  RYan  1-8271 

WRITE  FOR  NEW  24  RACE 

SURPLUS  SALES  CATALOG 


W.22«2«2.4 

AF  Output.  PH.  IiDpedMC*:  lO.CNM  Ohms.  80c. 
lmp0<lAaov:  tApp^d  At  ISO  OhaiA. 

Md^wAl  cAn.  1T«*  I4  X  1*  O.D.  OverAll  10«  At 
T5  Hm  400  CTO.  At  75  Mw.  #  tSO  Cyc 

RMPimii^:  250  to  2500  Cyc.  ^  3  OB  01a«  MAlAd. 

Nrw  . 11.19 

s 7254502 

Prt  ImpedAnc^;  5000  Ohnui.  80c.  ImpMUno*:  ISO 
Ohms.  8110  l%k'  14-  X  I*  OrerAU.  DtAgTAm  on 
CA00.  Herniftli-Allv  seAlH.  New  . ON 

SPECIAL  FILTER  COND. 

S  X  .1  Mfd.  ^  4000  V.u.c.  OH  AUed  StAOdoff 
term.  8I10;  3V  x  5^*  x  7%'.  Approx,  wt.  S*-. 

Lbe.  New  . $505 

MOBILE  GENERATOR  FILTERS 

Tobe  81107.  R-30  V.D.C.  55  Amps.  OompleteW 

8hld  .  IdeAl  (or  AircrAft,  IfArine  or  AmAteur 
lostAllAtion!*.  8l2e:  SH*  x  4*  x  OH*.  Shpff.  Wr. 

Approx.  3%  Lbe .  $1.95 

Hptaxuo  8JK-41.  30  V  I).C.  55  Ampe.  SbleldefI 

boAvy  threAded  poHt  termlnAls . $1.90 

Dhlgm  Lws.  #RF  4  75.  60  V  D.C.  75  Amp^ 

Shielded.  1V>P  TenninAl<< . tl.9$ 

LINS  FILTER 

Tobe  Filterette  81106  250  V  A.C/D.C.  9 

Ampe.  Completely  shielded.  81*0:  I*  x  IH*  *  •* 

8hpg.  wt.  AppiDx  Lbe . $1.90 

SELENIUM  RECTIFIERS 
HAlf  wAre  iRAtlnxf)  with  500  Mfd.  Cap.  on  Output 
81A5  ..A.C.  Input;  18V..  D.C.  Output:  14  V.  w 

500  Ma.  New . S6< 

#IH4 _ A  C.  Input;  18V..  DC.  Output:  24  V.  ^ 

760  Ma.  New . 7N 

JACKS.  TELEPHONE  TYPE 

(Ckt.  jnts  .20.5'  l».  Plug)  New - 216  12.45/dAi 

CIRCUIT  BREAKERS 

ReAvy  duty  moulded  (*Ase.  350  V.A.C.  85  .^.mpe 
(G.E.  An<l  Trumbell)  Double  Pole  Single  Switch. 

New  . $3.50 

Type  M  (8n.  "D*’).  lSO-340  Y.  SO  Amp.  Double 

pole  And  double  switch.  New . 53.2.5 

lYuni.  8J  584  3  pole  130  V  A.C.  35  Ampe.  Duel 

twitch.  New  . $1.95 

LINEN  PHENOLIC  TUBING 

O  D.  IV  3/32*  wAli.  Orer  8  Ft.  loim.  Cn- 

vAroixhra  orenge  linen  Anlsh . 4$6  Lgth. 

AC  OR  DC  SOLENOID 

Pull  type.  LAinlnAted  “U"  core,  lAinlnAted  **r* 
moving  pole,  in  center.  Riveted  cmutruetlon.  Angle 
brAE'ketv  for  hoHsoniAl  mtg  Travel  dlxtAnce  of 
pule,  IH*.  Winding,  400  turns  813  MiAmeled  wire. 
iK*  reNis.  2.6  ohms.  For  9  to  13  volta,  60  cycle 
AC.  nr  7  to  10  volts  DO.  Two  8*  insulated  lead^ 
N>:wn  . EACH  $1.19 


WB  wnx  BUY  YOUR  NEW  OR  CLEAN 
USED  ELECTRONIC  SURPLUS:  ARC-1. 
ARC-3.  BC-224.  BC-348.  BC-312.  BC-342. 
ATC.  ART-13.  APS-13.  BC-221.  LM'a. 
TS-12.  TS-13.  T8-23.  TS-34.  TS-35.  lE-llA. 
1-222,  SCR-522.  TS-100.  MOO.  or  anr  BC. 
I.  IE.  TS.  APR. _ _ 


APR4.  APR5A.  APR7.  TS-34.  •04CS2.I 
APA-38.  BC-348.  ART-13.  TS12.  ARC-1 
WAfTE  FOR  PRICES 


LAN.  8602  Potentiometer 

KXCELLENT  $3M.OO 
L  A  N.  4725  Wbeatstooe  BHdge  with 

2420r  OaIt  inoroeter .  NEW  350.00 

Weston  769  Electronic  Analyser 

LIKE  NEW  335.00 
W’Mton  799  Insulation  Teeter  0-10.000 

met .  LIKE  NEW  75.00 

W'eiuin  779  Analyser  LIKE  NEW  135.00 

W«ton  665  Volt-ohm-MlIUameter.  caee. 
and  mode!  666  socket  selector 

LIKE  NEW  100.00 
Bristol  Dyoamsster  Recorder-t'ontroiier 
KRQ1531  rt>r  ReelstADoe  Thermometers 

130-145 ohm . LIKE  NEW  500.00 

Bristol  pyromaeter  Potentiometer  Re- 
oorder  Controtler  KH531  O-IOM.V 

EXCELLENT  400.00 
VarlAO — General  Radio  Type  50A  0-I3.5V. 

ttSOamiM .  EXCELLENT  95.00 

APN-1  Altimeter  Indicator  O-IMA 

shunt.  250"  dial . NEW'  3.95 

2*  Aircrsft  Meter  t-o-l  mllllameter  scale 

calibrated  5(MKS0  .  NEW  1.95 

MG075-O-1  Onao  Motor  Generator 
Motor  115/ 230V.  60  ey.  single  phase 
Ocoerator  11 5V  AC  480  ey  6.3 
amps,  26V.DC  O  4  amps  NEW  190.00 

Wes.on  Model  506  Voltmeter  0-20,000 
rolls  with  4  Model  505  multipliers 

NEW  39.50 

One  of  the  larcei«t  and  muet  complete  electronic 
Hiirplua  stocks  In  the  country.  We  hsve  thousands 
of  tubcH,  capsators,  plugs,  accessories,  transmit¬ 
ters- receivers.  test  equipment,  etc.  Send  us  your 
reiiulreiiienift. 

TERMS:  Pricos  f.o.b.  Posodtno,  Colifornio. 
2S%  ofi  oil  C.O.D.  ordors.  Prices  subiect 
to  clianye  without  notico. 


Oil  Condenser  Specials 

10  mfd — 600  V . $.75 

Three  term.  bot.  mntg.  channel  type*  Dims. 
3A4"x31‘2"x2*'.  Two  5  mid  tections  rated 
400  V.  at  72  deqa.  '*C'*.  1800  V.  test.  Meets 
commercial  specs,  for  600  V.  operation  up 
to  40  deqs.  "C".  Ideal  ior  illter  or  power 
factor  opplication  where  ruqgedness  and 
quality  are  paramount.  Carton  of  24 
weight  42  lbs.  $.85  eo. 

16  mfd — 600  V . $1.75 

Dual  8  mids.  hermetically  sealed  and 
pocked.  Tobe  type  PT-SC-11  measuring 
3A4"x2H"82H'*«  stud  mntg  centers  2". 
Plugs  into  standard  four  prong  socket. 
Quontity  discount. 

8  mfd— 1000  V . $2.39 

Dual  4  mids.  hermetically  sealed  and 
packed.  measuring  5H"x3^4"x2  7/18". 
Case  of  18  82.10. 


SAVE  $9  OI¥  BRAAU  AEW  TEBES 


49  3A8GT .  $1.89  ,  6L4C 

m  3B24 .  4.95  iLT 

.29  '  SC23 . $9J8  I  65A1 

.99  3Q4  .  .95  5S6: 

.39  3S4  98  ;  6$H: 

.9$  4C3T  .  U.M  '  6$J7 

.95  4J$1  ...  iSAi  ;  5SK: 

.95  4JS2  .  349.98  65LI 

.29  5BP4 .  4.95  5SIC 

.95  SD33  .  19.9$  5SQ: 

.59  SJ2I  24.59  5Sir 

.95  5A3  1.59  '  5ST; 

.19  5AB7 .  1.39  :  5V5f 

.79  5AC7  1.39  :  7B4. 

.9$  SAJS .  1.79  7C£ 

.95  5AKS  .  1.99  ;  7F7. 

.95  5AK5  .  t45  |  7V7. 

.95  SAM .  4.49  7Z4. 

.99  5AU .  3.99  13A< 

.59  6M.  1.99  .  12a 

.99  5BL7GT _  3.29  13CI 

.59  5M5 . 53  12H4 

.59  C5J .  5.95  12Ji 

.59  5J4  5.95  UKi 

Se  5JSGT  M  12S< 

'C  5i5  1A$  13SI 

'TT  CK4  9.19  12Si 

•89  CK7 .  .tS  12SI 

.$9  5L5  3.25  1291 

or  oTMte  rvres  in  stocki 


129N7QT 

129Q70T 

12SIV7 

15C 

24Q  9C24 
2SIAGT.  . 
92L7GT 
99  44  . . 
CFS9 


99 

Vn27A 
211  /VT4C 
2SOII  .  . 
994TL 

197A . 

417A  . . . 

WL539 
799A/B/D. 
795CV  .  .  . 
7950Y 


4  mfd — 600  V.  Type  TLA _ $1.40 

4  mfd — 600  V.  Type  TLAD  $1.65 
.2  mfd— 1000  V.  ST  Bathtub.  .$  .19 
1  mfd — 600  V.  ST  Bothtub.  .  .$  .48 

Large  quantities  of  bathtub,  channel  and 
upright  oil  conds.  from  2SV.  to  25KV. 
Trans,  and  rcmg  micas.  Stand  brand  pots. 
(AB)  wire  wound  pots  and  2SW.  rheos. 
Inquiries  solicited. 


HIGH  FREQUENCY 

EQUIPMENT 

We  dnign  high  frequency  equipment.  Let 
us  know  your  needs. 

Gt-L.toiMl  Murray  MG  sets  S  HP  Motor 
440/220  3  pti  60  cy.  generorot  Mif  oscitoO 
3  ph  400  cy  120/200  volts  3  KVA  diroct 
cooo.  t6M. 

Largo  qiMnrity  rronstornKrs  IIS/t.3  volts 
2SVA  to  ISOVA. 

Soverol  Solsyn  gcoorotors  vorious  typos  IIS 
volts  60  cy. 

EDWARD  WOLF  CO. 

360  Norfolk  St.  Dorckootor,  Mw. 

Gonov.  •-O270 


Prompt  0.fiv.iyf 


MONMOUTH  RADIO  LABS 

lOX  159  OAKHURSTp  N.  J. 


U6-2IB/U 
U6.22B/U 
U6-27A/U 
U6-55A/U 
UQ.$5/U  . 
U6.55/U  . 
U6-I97B/U 
U6-I73/U 
Ufi-I75/U  . 


UQ.I75/U 
UG.259/U 
U6.35t/U 
UG-392/U 
U6.299/U 
PL-358  ... 
PL-259A  . 
PL.274  .. 


OPPORTUNITIES 
Whatever  your  need- 
think  “SURCHUGNT”  RRST 


■Artley  7-260S 


ELECTRONICS  — August,  1951 


WANTED 


WANTED 

YOUR  SPARE  SURPLUS  EQUIPMENT 

OYNAMOTORS  •  SELSYNS  •  AUTOSYNS  •  INVERTERS  •  TRANSMITTERS 
RECEIVERS  •  TEST  EQUIPMENT 
PImi*  Mild  list  ttating  condMIeii  and  lowott  nrlea. 

N*  Qatatity  Taa  Siaall  tr  Tan  Larial 
CAN  SALES  COMPANY 

BOX  m-SE  EAST  PASADEWA  RTATIIMI _ a _ PABADENA  A  CALIFORNIA 


WESTERN  ELECTRIC  VACUUM  TUBES 

TyPM  lOlFa  102F.  272A.  274A  or  B,  210A 
or  B,  31 1  A.  313C.  323Aa  328Ai  329A,  348A. 
349A.  3S2A.  373A.  374A.  393Ay  394A.  121A 
Ballast  Lamps. 

W-6ft63.  ElertroDtcs 
330  W.  42nd  St..  New  York  18.  N.  Y. 


WILL  BUY 

MBr-26-K  or  -  J 

COMPASS  RECEIVERS 

APN-9,  TS-«7.  R-89B/ARN-S, 
ARC-1,  ARC-3,  ART-13,  BC-221, 
BC-34B,  SCR-522,  MN.5  3, 

MN-61,  RA-1,  MN-31  MI-32 

ARN-7,  ANY  B  E  N  D  I  X  OR 
AIRCRAFT  RADIO  EQUIPMENT. 
OYNAMOTORS,  INVERTERS, 
TEST  EQUIPMENT  WITH  "TS-" 
OR  “1-“  PREFIXES 

Slate  Condition  and  Best  Price 

AIRCRAFT  RADIO  INDUSTRIES,  INC 

70  E.  4S  St.  New  York  17,  N.  Y. 


WE  PAY  TOP  DOLLAR 

for  all  typos  of 

SURPLUS  ELECTRONIC  EQUIPT. 

Rogardlott  of  Condition.  Roody  Cosh  for: 


BC-788A.  AM.BorC 

•  Test  »scB  •  i•l52A.  AM.  B  er  C 

•  MN-26JsrK  •  ARC-1  •  ARC.3 

•  BC-312  •  BC  342  •  Tele^e  Eiuissiefit 

•  BC-61 1  Handle  •  Any  test  Mulssisnt 
Tsilue  (er  any  part)  •  T9-67 

Plus  snj^hlns  you  here  In  Qectrootca  Equip* 
reent.  Send  your  complete  lUt.  preemt  coo- 
dition  end  ssklnc  price  to: 

WEST  REGION  ELECTRONICS 

Oept.  t*4 

1437  S.  Norton  Avo.«  Los  Angolos  19,Collf. 


wrrrwrrrrrrrrrwwrwwwwrrrw 

SURPLUS 

WANTED 

F  GOULD  GREEN 

C  2S2  erunwleh  St.  N.  Y.  C.  T 

^AAAAAAAAAAAAAAAAAAAAAAAAS 


WANTED 

BOONTON  Q  METERS 

Reply: 

\V-13S2,  Electronics 
330  W.  42nd  Si..  New  York  18,  N.  Y. 


WANTED 

OYNAMOTORS 

DM-34,  DM-35,  DM-3A  and  DM-37. 
Mutt  ba  new.  Any  quantity. 


W-»414.  Elactronlc 
110  W.  41  St.,  Naw  York 


fo. 


N.  T. 


EQUIPAAENT 

WANTED! 


We  want  to  buy  all  types  of  surplus  electronic  equipment.  We  ore 
one  of  the  largest  buyers  in  U.  S.  We  buy  more  because  we  give  every 
seller  top  prices  and  o  fair  deal.  TELL  US  WHAT  YOU  HAVE.  USE 
COUPON  BELOW— AND  MAIL  TODAY! 


Us«  following  numbers  to  indicoft  conditions:  N-1.  brond  new;  N*2,  used,  like  new;  N>3.  used. 


ITEM 

CONDITION 

PRICE  WANTED 

To:  COLUMBIA  ELECTRONICS  LTD.,  524  S.  San  Pedro  $t.<  Los  Angeles  13*  CoHf. 
Nome  . 

Address  . . 

set  COLUMBIA  iLlCTROHICS  AD  ON  PAGi  U2 


WANTED 

Tubes.  Test  equipment  CoDdensers.  & 
general  inwentorles.  Highest  prices  paid. 

W-9948.  Electronics 
SIO  W.  42nd  St..  New  York  18.  N.  Y. 


NEED  ART-U;  ARCO;  ARC-3;  DY-17;  TS-12; 
TS03;  MN.2$  J  er  K;  BC-342;  BC-312;  1-100; 
BC-349;  BC-411  Hondie  Tolkie  (er  ony  pert); 
BC-7U  A,  AM.  B  or  C;  1-1 52A.  AM.  B  er  C; 
TS-47;  teletype;  test  or  ony  otner  equipment. 
Will  trade.  Write: 

BOB  SANETT  (W6REX) 

446t  Deckweller,  Los  Angeles.  Californio 


WANTED 

TaUtypewrilera  completa,  componanU 
or  parti.  Any  quantity  and  condition. 

W-SHdI.  Electroniro 
380  W.  42  St.,  New  York  18,  N.  Y. 


H  thoro  It  anythinf  you  want 
that  alfear  wod.ra  can  tapoty 
OR  .  .  .  Mmatliint  you  dea't  wonf— 
that  ottMT  raodan  cua  aw— 
Advartloa  H  In  tha 

SEARCHLIGHT  SECTION 


1 
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•  eqoipf’ii  nt 

•  compononts 


1  5?7  E  7*h  St 


ALVARADIO  SUPPLY  CO, 


SEARCHLIGHT  SECTION 


★★CHEAPIES 


RADAR 

HCIi  S45A  H^reli  Aad  Tnek.  Coapl^t*  traitor.  po««r  cup^y 
Aod  kPATv  pan*.  .SMriT  o««.  Writ*  for  dworlpUoa  aod  prlo*. 

RORtAiLI  RUMR  ASSCMBLY 

Lelmadt  110  *.  M  e.  1  ph..  1/S  11. P.  aotor  uid  D  Roper  #S 
bfdrpuUe  pump.  SOO  Ita.  P81  mai.,  129  lb*.  1*81  eooUnuou* 

<#  S.S9  fauooa  per  aln . $92.00 

SEARCH  LIGHT 

8ign*llii«.  IS*  Cunlt  Ufbtlot.  Inc.  IIS  y  «-e  or  d-e.  1000 
watt.  Complete  w/bulb.  Comm  w/oiou&tint  emenibl)  that  fl?«a 

300*  borlMotal  totaiion  and  100*  vertical  rotation . $27.H 

WATER  COOLING  HEAT  EXCHANGER: 

10  KW.  Wcatlnfhouae  RU-S-B.  Inoludra  radiator,  fan,  pump, 
fleual  A  electrical  temperature  A  preeeure  ladlcatora.  110  r. 
00  0.  CDiaplete  In  Hieel  ^ 

boualng  OraOl'ssr  $100.00 

MOTOR 

Beodli  1/1$  HP.  115  r.  on  f  J 

e.  1  ph.  ITIS  RrM..$4.7$  # 

GENERATOR 
BeodU  model  NKA3.  Out- 
put  115  V.  a-e  10.4  amp*. 

IW  CT.  8P.  and  10  S  v.  d  --. 

60  ampa  0  2400  RPM 
Self  excited,  tplmed  drlT» 

New.  Orlf  padklna  .  .$27.M 
BATTERY  CHARGER 
TRANSFORMER  MMMi 

O.  1C.  Cat.  OW8-09S10 
Prl.  10S-119-1S5  f.  00  e. 

See.  105-»0-rS-60  45-30  *  IWHWiill 
4$  6  ampa.  each  aide  of  oea  -  ^WMlIillB 
ter  tap.  Toltace  reduced  ■SUiliMfil 
10%  and  10%  thru  tapped 
primary:  two  x  6v.  18  amt-. 

CT.  (Tuacar  ftlameot*l 
and  two  X  7  f.  10  amp.  7  U* 
h.  X  8- V 

50  Iba.  New.  orlx.  parktiw. 

Q.  E.  price  loiM. .  .$17.50 
2  far  $30.00 

POWER  SUPPLY  COMPONENTS 
TRANSFORMERS 

l*Iata,  Amarlcao  Traniifonner  Oo.  Spec. 

SOIOS.  Prl.  115  T.  60  cy.  10.4  KVA.  See 
17.600  r..  510  ampa.,  S.S  KVA  test. .$05.00 
Plate.  Amenran  Transformer  t'o.  Spec. 

29108.  Same  aa  abore  but  center-tapped 
to  handle  1  amp  #  etMH)  t . $75.00 


WILLARD  MIDGET 
5V  STORAGE  BATTERY 
3  amp  hr.  ratlnx.  Trana- 
parent  plaatk-  case.  3  S' 

X  1  13,  lO*  X  2  s*  r.^ 
btandard  S 1  95 

electrolyte  I 


.  IMS  I.  (0  e.  »-o 

factor  corractlOA  5.0  KY.  A.^ 
■tMia  . 817. an 

S!orT.*  d:c  or  .125  •  Jiog 

cat.  PA7545. 

mfd..  7500  f.  Cat  **J{^ 

2x15  mfd..  Oy  8000  ».  or  .075  g 

lo.OOO  Y.  Vitamin  Q . $2.tf 

RESISTORS 

Klxed.  w  w.  100.000  ohm.  SOO  w.  far^ 

*5.000  oim.‘  ’  ibb  w.  ferrule 

. $1.00 

I  METERS 

3*  Westlnxhottae  A  Weston  0^ 
nio^eiiiefit.  calibrated  0-4  or  0-20  Kt 
301  NKS6  . . . 

X*  ‘Westlnfho^  A  YVeston  0-120  amp. 
a-e  calibration.  3  amp  f.a.  deBecUon.  U- 
cludM  doughnut  currant  traMfonner  40^ 

ratio.  MocTnaM  A  470 . M.90 

RELAY 

Maanetlc  orerload. 

6.3-18.1  amps.  600 
RECTIFIER 
Dry  Disc,  0.5  y.  a- 

S  ampa  . 

TRAHSTAT 

CONTACTOR  .  „ 

AII.U  Undley  A  WMlinihou...  US  ».  ••  cr.  coll.  I 

mCH  VOITAGI  RICTITliR  roWIR 

Variable  output  0-19.000  y.  d-e  •  W® 

60  cy.  SP.  Army  type  RA-S8.  8*** 

Wt  2040  Iba.  Unlu  are  new,  comply  with  spare  tubas  am 
remote  control.  Write  for  detAlled  Information. 


Clf7/ARC-3  CONTROL  BOXES. 


HPASS  RECEIVERS.  Freq.  range  IS  to 
Id  6  bands.  5  gain  tuning  conUenaer. 
external  pwr.  supply  or  dynamotor.  Pom- 
>  lube*  KB  for  radio  tuners,  hi-fldellty 
BxiDt.  shape,  only . $24.9$ 


6C-906  LAB.  PRECISION  FREQ  METER 


Fixed. 


Ranie  150-225  MC.*'Vor’ upper  fv  channels 
or  other  uses.  Easily  modified  for  lower  T>’ 
channels,  i'ontalna  0-500  DC  Ulcro-Ammeter 
iiperatcn  on  simple  DC  power  (i.5V  and  45  Vr 
l^lslon  Vsnuer  dial.  Dlode-Trlode  tube, 
with  aluminum  cafT>ing  ease.  Leas 
antenna  and  charts .  Br.“5 


TURBO  SUPERCHARGER  AMPLIFIERS. 


Allen-Bradley 


APT-1  AND  APQ-2  TRANSMITTERS 


DPST.  15 

. S4.S8 


ORDER  DIRECT  FROM  THIS  ADI 

Prompt,  sperrfp  okipment.  Cask  with  ergee.  Iffal. 
mnm  ordrr  $3.04.  SS^r  depestf  on  CO.D.  pr4m$. 
Sktpmmti  bp  trurk  *r  RR  mprru  oolleetton.  Call- 
tormio  bnptrp  please  add  slele  salsa  law.  AU  pr4e#* 
•wbiacf  le  ebaeps.  ill  mweAaadlse  mb/ssI  1#  piiir 


PANEL  METERS  also  Lob  Instrumofits 
Spacial 

L  4  N  Na.  4870  ConducfivHy  Bridt# 

L  4  N  Na.  5430A  Type  Whaatstene  Bridie 
for  Pontl  Motet  LUtmg  refer 
to  ear  ad  dsly  Blrcfroalc* 

AMERICAN  ELECTRONICS 

29  South  Pork  Avo. 

Rockvilin  Contro,  L.  I.,  N.  Y. 

Tof.  Rockviffo  Cofitro  6*0207 


TUBE  REBUILDING 

Larse  Transnittiig  aid  Power  types 

Icotttmkml  •  Guormnfd 
FRICLAND  PRODUCTS  CO. 

7M  DtYAOtS  ST.,  H.  O.,  LA. 


SURPLUS  COMPONENTS  FOR  SALE 

■Hitnbt,  elb,  ntkoa,  xforman,  cliakM,  n- 
iy«,  trlmmcn,  M<k«H,  odd  ItooM,  otc. 
Surplus  lots  puTchossd. 

EMPIRE  ELECTRONICS 
01  41,  MMwood  Stat.,  Brooklyn  10,  N.  Y. 
Pkwil  BRrul  *-l72» 


New  “SEARCHLIGHT”  Advertisements 

rocoiwod  by  Auquat  3rd  will  appoar  in  tho 
Soptembor  iaauo  subjoct  to  limitationn  ol 
spaco  oeailablo. 

iddress  ropy  to 
Cloooifted  idrerfislacr 

ELECTRONICS 

330  Woat  42iid  St.  Now  York  IB.  N.  Y. 


3,000  CYCLE  GENERATOR 

FOR  SALE 

Driwon  by  3  phoao.  SO  cyelo*  220/440  wolt 
motor.  Output  2  KVA.  115  Tolta.  In  Forioct 
Condition.  Noeor  Utod  lor  Moro  than  10 
Miautos  ot  a  Tlrao;  Total  Oporation  2  hours. 
FS-b86l.  Klect  ronica 
330  \V.  42  Ht..  New  York  18.  X.  T. 


FOR  SALE 


BarylUum  Cappnr  Strip 

.0062  (H - .0005)  X  5"  *  60" 

No.  1  —  B  &  S  Hard 
700#  AraUabld 

GLOBE  TRADING  COMPANY 

161S  Frunk’in  Str— ♦  Putrolt  7,  Mkklpnn 


±J  there  is  anything  you  want— 

or  something  you  don't  of  this  paper  can  supply 
want  that  other  readers  — or  use — advertise  it  in 


- CONDENSERS - 

OUR  SPECIALTY 

OIL  FILLID  A  TRAN$MITTIN«  MICA  TYPES 
All  Valooo  and  VolUno  RoUaqn 
Wo  layffo  Tour  loqnirloa 

TECHNICAL  RADIO  PARTS  CO. 

5S7  McDomM  Avo.,  Brooklyn  IB,  N.  Y. 


SEARCHLIGHT  SECTION 


CLASSIFIED  ADVERTISING  DIVISION 


BRAND  NEW  —  IMMEDIATE  DELIVERY 
ONE  OR  A  THOUSAND— PRICED  RIGHT 


ABITIMMA  aiUkV-ArlvarK-* 

in  I>PT)T  plus  SPSO-V4* 

sitvar  contacta.  IIOV’DC  _ 

otun*  roU.-w.  or  w/o  tann 
as  llluatratad  aacrh  80,08. 
nAVTUtOM  O  O  U  0  L  I 
CNOMI.  Type  WX-514a. 

Two  sep.  Mrs.  each  i..l 
hys.  •  400  ma.  each  St 
ohms.  Harm.  saaJad. 

SVk  n  4  a  7*.  wu  15 


RADIO  DEVELOPMENT  X  SALES  CO. 

Sm  our  ad<  k  May  and  Juat  Electronici  lor  otk«r  bargains 
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SEARCHLIGHT  SECTION 


TUBES 


fm'!  ’  -  ‘ 

ft.45  ♦••5/RC4BI.M  lt4»A. 

4.Wm4 . 

I.W - - - I*®*®, 


I’if  ti*  r!*!l  Sub*  iWLljiA  .  2.4t 

13  M  8t4  3  49'  Mlal*turM  I C374 .  3.M 

sitiisi*..;....  ii.«*  .  M!  5S“*  *'5 

I.M  SII . J.»«  . 

1.94  S13 .  2.49  CIC59IAX.  *•29 

I|!7»  CKMIAX.  l.n  M»»d«  Pilot* 
.ltg|4 . }.g5  CKMSAX  l.n  44,  Bol  !•  .M 

3.49  415  ....  9.0*  CK544AX.  1.70  40,  Bo*  It  .44 

1.3*  8l4/t44Jr.  l.tt  CKttOAX  1.34  99,  Box  I*  .9* 

8.40  934  . 08  CK933AX.  1.^  44,  Bo.  .  .  .*7 

4.19  83  "..  .  .  U!**  CK979AX  1.70  S4/T4/3W  .18 

0.09  *30  .  13.08  CK934AX.  1.0*  |ttW/3*V  ,9* 

9.79  830B  ....  14.08  CK938AX.  1.^  301,  Boi  18  .94 

3I.30  8M  1*:0*  CKJTOAX  1.0;  911/38V  .  .19 

3I.30  893A . 11.0*  CK9J1DX.  .0*9t9/3*V..  .18 

19.40  899A .  48.08  CKJMDX.  939/9V  ...  .3* 

9.08  894  ....  9.08  CK939AX  1.90 

1.98  897  1.90  CK994AX.  .80  SyWool* 

37.5*  898  .  9.08  CK894AX.  .80  S4/4W/13*V.lt 

34.0*  849  . 90  CK997AX  4  0*  wtUh*  C7/ 

39.0*849 .  »•»»  ESSiSRJ  -R  7W/138V  .1* 

*91 . EEiiJRI  ,  2*  Med  Screw  Boo* 

4.49  84* .  13  0*  CK541DX.  1.08  isw/l39V  .88 

4.08  841 .  40.09  CK941DX  .00  3SW/I39V  .88 

3.08  844  . 90  CX549DX.  .0*  n*oo  Bulb* 

3.9*  849 .  RKJilRS  .-HiNEU/OOI.  .90 

9.09  844A .  1.99  CK944DX.  1  08  ^*3* . I* 

4.9*  840  .  39.0*  CK947DX.  1  **.NBt3 . 99 

94.08  873A .  3.45  CK548DX.  1.09  ^45  ,,^.  .37 

14.19  GEt73A.  .  4.08  2  2  NX51/NE3*  .1* 

9.0*  874 .  -  J  JJ  Buir*  By*  Lit* 

.0*  *7* . LO5CBM0r  ..  9.W  dliq,  f.p. 

.70S84/4O9G.  188  »  Chromed  Loo* 

3.40,889 .  1.8*  GK9744...  3.08  gm,,  ,4, 

0.08' SOSA . 39*.**  Mj; .  J-J*  TolSlldoLomjM 

- - M7S-  l•®®<4a3/24/4•  SA' 

■  5:5fj'TubM  ‘  i;  '  .1* 

■  n  X‘o'  IModo* 

.80 

♦•“'1N31A....  3.** 

*  lN3tB  .  .  ..  4.40 

1N31C....  34.7* 

*12  <N33 .  3.8* 

in  1N39 .  1.30 

,J-5?.1N3*A _  9.08 

Jl  SlNSSB  ...  5.40 

!*«  INS* .  7.4* 

JJ'IJ  1N3* .  *.** 

‘*  JJ  lN37 .  9J* 

J  J*  IN30 .  9.9* 

♦  iJi  *N33 . 1*.** 

Ms  1N94 . 40 

‘•2  IN** .  1.0* 

*•2  1N9* .  1.43 

,1SS|IN*0 .  9.49 

*2  «  1N44 . *0 

•  !2|IN48 . 7* 

’•2  IN91 . 93 

*l”:iN93 . M 

^•'9.  fKIKA  •• 

•39|rSpi .  I'S  lN**;'.;:’  *.00 

7BP7 .  SeS9i  mm 

SJR'nw;;:;:  :R 

'J!J'in9* .  1.10 

1N4* . 4* 

IJ-Hl  1N41 _ •  *-49 

iT-2(  1N43 . WHt* 

*1Ki1N4* .  9.80 

*-2iiN44 .  .» 

IN47 .  I.W 

R-m^KS* .  l.*« 

li-!}  CK789  . 77 

"■••iCKT**...  .94 

,,  CK7*7....  1.8* 

.*5i'  Tbormlotor* 
”.09  9*-l5".;  I ;  7I0*!  D14781*  Vol 
1.0*  o-M  1.00*1  LImItor  3.09 

1. »*  IM#...  .  .  o;o*,di48»oi 

94. *8,39-3*  ....  15.0*  mol  Com*  1.8* 
7.79  jrS;  .  .  .  .  o:5|  Dimo*  HP  „ 
99-3*  ....  0.0*  Pwr  MOO0..0* 

9.9*  79-5 . 10.8*  Tim* 

9.0*  4-93 . I*.79i  D*l*7 

o'm  ItJ? . !o'2  Vorlotor* 

5;”  ifcS.;:;;  it?*  c^sso/usn 
J:??Si53  S?S  w5E.4iA 

9.49  Wnoir  Bmfc  yB«  4,A  IM 

#•♦1*  uxA? . . .  a.o 

4.M2tX«73...  14ft  IfftftRCe..  ft.44 

2. M  217M...0  ft.7S  47MKC..4 

5.44  1848SI....  leftft  MMKc  1  4S 
.44t544M....  1.45  iTrSlLLVjlu 

44.55  BallMt  0»*®  Xt4l4 

5.55  IPI . 44  5515/5525 '5555 

1.25  4A1 .  1.24  KC.  C«.  14.4ft 

5.48  ^11 .  .44  TuliM  Gtd  BlC 

25.45  PM4 . f?!?rrn  > 

1.25  4-J . 44 

1.45  I5-4B  ...  .44B’kMeVU 

1.45  15^ . 44  R-EipOaly 


1.44  4T7G.... 

.44  4T5 . 

1.24  4U4GT  . 
.54  4U5'4G5. 
1.84  4U4GT.. 
.74  4U7G  ... 

1.34  4V4  _ 

1.14  4V4GT.  . 

.54  4V7G.... 
1.14  4V8  . 

1.54  4W4GT  . 

1.55  4W4WGr 

1.45  4W5GT. . 
.74  4W4GT.. 

1.14  4W7G  .  . 
.44  4X4 
1.23  4X^GT  . 
.54  4Y5  .  .  . 

.74  4Y4G  .  .  . 
1.44  4Y7G. 
1.14  4Z5/13Z5 
.54  4Z7G  .. 
.44  4ZY5G. 
3.75  7A4  XX4 
1.44  7A5  ... 

1.14  7A4 . 

.44  7A7 . 

.74  7A5 . 

.74  7AD7 _ 


.54  I3SA7GT. 

1.54  12SC7 _ 

.54  12SP5GT. 
.44  I2SF7GT. 
1.54  13SG7  .  .  . 

.44  I2SH7  .  . 
2.25  12SJ7GT.. 
.44  12SK7. .  . . 
1.15  12SL7GT. 
1.44  12SN7GT. 
.44  12S07GT. 

1.75  USR7 _ 

.45  13X3 . 

.54  I2Z3 . 

1.33  14A4 . 

.44  14A7  12B7 
.44  14AP7 
1.85  XXD.. 

.54  14B4 . 

.54  I4B8 . 

1.15  14C5 . 

.84  14C7 . 

.54  t4E4 . 

.54  14E7 . 

.44  I4F7 . 

.74  14F5 . 

.44  I4H7 . 

.54  14J7 . 

1.44  I4N7 . 


.54  44 . 

1.34  47 . 

.74  48 . 

.54  RK45A.  . 
.54  44.. 

1.15  55 . 

.74EP55  .  . 
.54  S5A5. . . . 
.74  55B5  .  . 
.54  55C5.  .  . 
.74  55C4 
.45  55L4GT. 
.45  55X4 
.54  55Y4GT 
1.54  55Y7GT 

.44  52 . 

*53 . 

1.14  55  . 

.44  54  . 

.54  57 . 

1.54  55  . 

1.54  RK54  . 

.44  54 . 

1.54  HY44..  . 
1.54  75 A7. 
1.24  75L7GT 

.44  71A _ 

1.14  72 
1.44  CRP72.. 


.54  PP455 ....  15.48  423 .  1.75 

.44  X455 .  14.45  427/CE35.  1.54 

2.34  WL414...  53.45  434 .  1.33 

14.55  417A .  5.45  435 .  l.ftS' 

.53  GL434....  14.45  43tA .  4.45i 

1.14  445A  454 . 34 

.45  2C45...  1.14  455 . 44 

1.14  444B  _  1.75  454.. . 34: 

.74  455TH.  ,  .  47.55  457 . 34, 

.44  455TL ....  44.55  455A . 45  ^ 

1.44  GL45t . 54  SD448 . 48 

.44  445  441 . 34 

.54  HP3tft..  15.45  PM1555...  1.55 
.74  WL445  ..  13.45  CK1555...  .54 1 

.74GL552A..  1.45  CK1557. . .  .54 

.44RH557..  .  4.48Rtl55.  .  5.55 

.44  537  .  35.55  R1135....  13.ftt, 

1.54  GL535....  44.44  E1145  .  34! 

.55  WL531 .  .  .  3.75  HY1331Z .  5.34 
.74  WL533A  .  .  3.84  1355.  •  ““ 

.74  544  .  4.48  1413/ 

1.45  GL544 _  1.44  1414. 

1.75  555P1  .14.45  1414. 

3.75  575A  475.  13.75  1414. 

1.54  WL574  . .  15.44  1425. 

1.54  WL574B..  13.48  1422. 

.74  451B . 14  1425. 

.45  HY415 . 14  1434. 

1.37  WL414.  .  .  18.45  1434 . . 

1.47KU427  ..18.55  1435 .  .47  i 


i!34  7AF7' 


.84  7AG7. 


1.44  I4R7 


1.14  NR74. 


42.55  7AH7 .  1.14  14.S7 . 

.54  7B4 . 74  I4W7 . 

3.44  7B5 . 74  14X7 . 

3.55  7B4 . 74  I4Y4 . 

.85  7B7- . 84  15 . 

.54  7B5 . 54  15E . 

.54  7C4/1353A  .74  ISR  . 

.84  7C5 . 74  PGI7 . 

1.34  7C4 . 44  15 . 

1.34  7C7  .  1.44  14 . 

5.45  7C33 .  73.55  14BG4G  . 

.74,7B5  1351..  1.35  1435 . 

.44  7E5 . 84  14T5...  . 

.74  7E7 . 54  35 . 

1.34  7P7 .  1.54RK3ftA.  . 

1.34  7P5.  .  2.14  RX31 . 

1.34  7G7/I232.  1.34  23 . 

.45  7H7 . 54  34 . 

.84  737 .  1.54  24A . 

5.45  7K7 .  1.34  34G  3C34. 

.54  7L7 .  1.14  35A5 . 

1.34  7N7 .  1.14  35A7 

1.54  707 . 74  35AC5GT. 

1.14  7R7 . 45  35AV5GT. 

3.44  7S7 .  1.54  25BQ5GT 

1.54  7T7 .  1.53  35C5 

.74  7V7 .  1.34  35L5GT.. 

.55  7W7 .  1.14  35N5 

.44  7X7/XXPM1.14  35W4GT. . 
.74  7Y4 . 54  3ftY5 . 

1.44  7Z4 . 54  25Z5 . 
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Ac#  Knrlnccrtnc  A  Machiii#  Co.,  Inc....  30A 

AchcMtn  (  nrp.  ■  •  . . . 

Acme  Klcctronlc**.  Inc . 

.Arm#  Wire  <’o.  .  .  . 

Adnmii  A  Wcutlakc  <  ompnny.  The .  10 

.AdvertlwInK  Council . S50 

.Aeronnullml  Communicatlonii 

Kuoipment,  Inc.  .  101 

Aerovox  I'orp . .  02 

.%lrcnift*M»rine  Productn.  Inc .  ^ 

AIrpax  Productfi  ('ompnny .  17? 

.Alden  Frodneta  Co . tM 

Allegheny  Ludluro  Ateel  Corp .  ?41 

Allen  Co.,  Inc.,  L.  B  .  . Sit 

.Allen  Manufactuiina  i  ompany .  ISO 

Allied  Control  C'ompany,  Inc  .  40 

American  Chis  Accumulator  Company...  lOt 

.American  l.ava  C'orp .  Sfi 

American  Phenolic  C'orporatlon  .  154 
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Federated  Mf4ala  IHclnlun .  00 
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American  Time  Prodneta.  Inc .  50 
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Amperitc  Company.  Inc .  270 

Ampex  Klectric  Corporation .  104 

.Andrew  Corporation  .  275 

Antara  Pn^ucts  DlvUion  of  General 

Pyeatiiir  Corn . 04.  05 

Arkwriaht  FlnUhlna  Company .  210 

.Arnold  Knalnecrina  Company .  251 

Art  Wire  A  Mtampina  Co .  207 

Antomatlc  Klectric  <aleH  Corporation. 20..  .29 


l>clenHe  Reaearch  Board .  S®! 

Pelco  Radio  IMv..  (General  Motor*  Corp. .  107 
IHal  Uobt  Company  of  .America  150 

IK>elcam  Corp . 

Dow  Comlnc  Corporation . Sll 

Driver  Company,  Wilbur  B .  0 

Driver-Harria  Company  .  *2* 

l>uMnnt  l.aboratorfe«.  Inc..  .Allen  B  .  .  .  217 
do  Pont  de  N’emoura  and  Co..  <lnc.) 

K.  I.  Polychemicala  I>ept . 159 

Durant  Mnnufactorinjr  Co .  295 

DX  Radio  Pro«luct«  Co .  274 

KaMtern  Air  Device*.  Inc .  297 

KaMtman  Kodak  Company  _ 

Induatrial  Photographic  DIv .  175 

Rdin  Company.  Inc .  279 
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KIcor,  Inc . 191 
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Kltel-McCullouAh.  Inc .  51 

Klectra  Mfa.  Co .  810 

Electric  Indicator  Co .  202 

Klectrical  Induatrie*.  Inc .  207 
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El'Tronlc*.  Inc .  811 

Electronic  .Aaaoclatea,  Inc .  248 

Electronic  Tube  Corp  .  204 

Electron*.  Inc.  . 209 

Electro  Tec  Corporation .  20.S 

Empire  Device*.  Inc . SOO 

Erie  Reatfltor  Corp .  109 


Kaltaiitlne  laboratorie*.  Inc .  192 

Barry  <  orporatlon  . 79 

Read  <  hain  Manofactiirina  Co .  270 

Bell  Aln'raft  Corporation .  tS2 

Tell  Telephone  laboratorie* .  74 

Bendix  Aviation  Corporation 

EclIpHe-Ploneer  DIvlAlon  . .  299 

Red  ^nk  IHriMhm . .  2S7 

Bentley.  Ilarri*  Mfjr.  C’o.  .  19 

fWrkelcy  Sclentiflc  Corporation . [  222 

Bird  Electronic  Citrp . 399 

Riralnicham  Sound  Reproducer*.  i4d*..  147 

RIrtcher  Corporation  .  I99 

RI*hop  Manufacturing  Corporation! ’]!  1  [  200 

Borina  .Airplane  (  ompany .  298 

Boonton  Radio  Corporation .  141 

Bor»  Con>..  Georse  W . 394.  S05 

nowMer.  Inc .  . 

Bnuid  A  C'o..  Inc.,  W'llltam .  *  *  199 

Bridaeport  Bra**  Co .  «•! 

Brook*  Radio  A  Tele«l*lon  Corp.  .!!!!!!!  299 

Brown  El^tro-Meaviirement  Corp  . 298 

rharle# .  271 

KniMh  Development  Company . 152.  227 

Bnrnell  and  Company.  .  !  »«} 

BiiHHmann  Mf*.  Co,  !!..!!!!!  243 


CalnUar  Company.  Microwave  IMr . 

Cambrid^  Thermionic  Corp 

Cannon  Electric  Co 

Centralah.  IMv.  Globe-l  nlon.  inc* ! ii.  12 

^  *  Copper  Sub.  of  Kennecott 

t  opper  Corp.  . 

^hl<**«o  Telephone  Supply . 

Corporation  .  *4 

Chlcaao  Tran*former  DIv.  of . 

E**ex  Wire  Corp.  . 

Cinch  Manufacturina  Corp... 

Clare  and  4'a  r  i> 


Fairchild  Camera  A  Inntmment  Corp. ...  59 

Federal  Telenhnne  A  Rmllo  Corporation.  225 

Ferroxenhe  Corp.  of  America .  47 

Fidelity  Chemical  Product*  Corp .  272 

Fire  Star  Co .  811 

Freed  Tran*former  Co..  Ine .  197 

Fur«t  Electronic* .  299 

Fu*ite  Corporation  . 211 


Oalr  Company.  Inc.,  Robert .  899 

Oamewell  Company . ^ . .  •  •  •  • 

General  Ceramic*  A  Steatite  Corporation  2S9 
General  Electric  Company 

Apparatu*  Dept . S9,  S7.  49,  2S5.  25S 

Chemical  Dent . *1^ 

Electronic*  Dept . 27,  58 

General  Indu*trie*  Co . 201 

General  PreeUlon  Ijyboratory.  Tnr .  4* 

General  Radio  Company . 15* 

GtannInI  A  Co.,  Inc..  O.  M .  S08 

Gllllllan  Brother*  . 297 

Grant  Puller  A  Hardware  Co .  S10 

Granhlte  Metallltlnir  Corp  .  299 

GrayhIII  .  52! 

Green  Inutniment  Co .  55^ 

Grle*  Reproducer  Corp  . .  2A5 

Guardian  Elecfrte  Mf*.  Co .  19.7 


Hardwick.  HIndle,  Ine . 

Hathaway  In*tmment  Co . 

Haydon  Company.  A.  W . 

Haydon  ManufacturlnA  Co..  Inc. 

Heath  Company  . 

Hclland  Rc«carch  Corporation .  . . 
Hcincmann  Electric  Co. 


Clare  and  <’o.,  C.  P . 

Cleveland  Container  Company.! . 

Cllppwrd  ln*trument  Ijiboratory,  lac. 

follln*  RiMlIn  Company .  - - -  -  - 

tompa**  Communications  Company  3^  Hellpot  Corporation  . 

4  ondenser  Product*  f'ompany  ^  '  '  q  Hewlett-Packard  Company  . 

Contlncidal-Diamond  Fibre  Com'iwny!!! 

Cornell. Dubiller  Klectric  Corn  ^ 

Cornlnr  Gian*  Work* .  ... 

Mf*.  corp . !*!!** 

ioto-Coll  Co.,  Inc . 

Craft  Manufacturins  Co... 

Cramer  Co..  Inc..  R.  W 
Cro**  Co..  H.  .  .  . 

Crowley  A  Co.,  Inc..  Ileriry  L* !!!!!!!!! ! 


157 

207 

195 

294 

194 

296 

212 

811 


Hexacon  Electrle  Company. 

Hob«on  Bro*.  . 

HolINton  Mill*.  Inc..  The  . 

Honahton  l4»boratorieft.  Ine.  .  .  .  . . 
Hytron  Radio  A  Electronic*  Corp. 


Daniel*.  Inc..  C.  R  . 

Dano  Electric  Company . !..!!  **  395 

Daven  Co.,  The . . . . . ,.!!!  215 


FOR  PRODUa  INFORMATION 

Refer  to  the  l‘95l>52  Issue  of 
ELECTRONICS  BUYERS’  GUIDE 


218 

298 

299 
252 
299 
271. 
198 

198 
21 

299 

898 

295 

199 


196 


Improyed  Scamlcue  Wire  Company,  The. 

Indiana  Steel  Prodnete  Cotapamy .  oz 

Induetrial  Condeneer  Corp .  891 

Indoetrial  Timer  Corporation  .  59 

Instrument  Resistor*  Company . 240 

ir\temntlonal  Resistance  Co . 4.  5 

Irytnaton  Varnlah  A  Insulator  Co . 7,  200 


-ipimdJMmN- 

SERIES  ES-500A 

High  Sensitivity— Wide  Range 

5 "  OSCILLOSCOPE 

with  PUSH-PULL 
VERTICAL  and  HORIZONTAL 
AMPLIFIERS 

20  MV  per  inch  “V”  Sensitivity 
150  MV  per  inch  “H”  Sensitivity 


IMPORTANT  FEATURES 

Hi(li  SiMitiiritir,  EitMdai  Hmg*.  Paik-P,)!,  ViltM, 
RtfalaUd  Virtieal  Anf IKtar  -  10  cycits  to  1  MC 
response  Input  2  meis.  22  mmfi]. 

FredMKy  Conpenutod  "V"  Inpdt  Sttp  AttdiMMtdr. 
Vtrtic*l  niMd.Rtytrtl*t  Switek. 

EitoMldd  RMte,  Hi(k  SMSttiyIty,  hitk.ran  Mri- 
tdiitil  AnpllMr  -  10  cycles  to  1  MC  rosponso  it 
full  tain.  Input  mei.  and  20  mmld. 

Linur  Milti-Vikritdr  Sertdp  Circalt  -  10  cycits  to 
30  KC  plus  line  (nd  tittrnal  swoop. 

4-Wiy  SyRck.  SelectidR  -  Internal  Positive,  Internal 
Netative,  Eitarnal  and  Lina. 

*‘r'  avis  MadalatiM  terminal  for  blanklnt,  ate. 
Intamal,  Pkataklt.  10  cycit  laam  llaaaiiii. 

Swtep  PkaalRg  Caatral.  WIdt-antle  bridia  circuit. 
Direct  H  md  V  PMt  CdMMctidM;  all  4  plaits, 
audit  Mantttrlat  PfedM  Jacki. 

Hlfh  Intanslty  CD  Patttm  tbroufh  ust  of  adaquata 
hi|h  voltaft  power  supply  with  2X2  rectifier. 

T«bd  Cemplamirt  and  Circalt  -  6C4  "V”  cathoda 
followtr,  6CB6  "V"  tmpllfiar.  6C4  "V"  phata  in¬ 
verter.  Push-Pull  eaUD's  “V"  CR  driver.  7N7  ‘^1" 
amplifier  and  phata  Invartar.  Push-Pull  DAUC's  *'H' 
CR  driver.  7N7  sweep  oscillator.  5Y3  and  2X2  rac 
tifiart.  VR-150  voltaft  rafulator.  SCPI/A  CR  Tuba. 
7  Etar-Way  lab.  Typa  laRat  TtnalMlt  -  Taka 
banana  pluft,  phone  tips,  hart  wIrt  or  spadt  lafs 
lifM  Shield  and  Mask  rtmovabla  and  rotatable. 
Eitra  Haavy-Daty  Caestractiaa  and  components  Ic 
assure  "Precision"  performance. 

Heavy  Caoft,  Anadixad,  Na-Dlart,  Akinilnnni  Panel. 
Felly  LIcaafad  undtr  W.E.  Co.  patants. 

*  In  lourrwl.  blK-k  rtppiv.  hM.y  CMie.  siv.1 
ru..  HIM  814"  s  144**  s  It*.  Compltt.  with 
llshl  thl.ld,  r.llbf.lliig  malk  .nd  Inatrurtton 
n<.nu.l . NET  PRICE  SIDD.W 

See  tiU  *•»  “RRECfSION  "  3"  OKWIotcsps 

on  diaRlojp  0*9  ovoilobis  of  foodinf  fodio  oquip*>s*f 
dixtribvfort. 


Precision  Apparatus  Co.,  Inc. 


iipw«:4itr««r.H.v.e..u.a.a.MiM:HaRHARix 
'  ClMdp:  Atlm  aidl.  Cvp.  Ltd.,  TwwWi.  aMwI. 
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It’s  time  we  got  working  mad! 


As  wfl  listen  to  the  latest  insults  from 
Moscow,  we’re  likely  to  get  fighting 
mad. 


Instead,  we’d  better  use  our  heads 
and  get  working  mad. 

It  is  clear  by  now  that  Stalin  and  his 
gang  respect  just  one  thing— strength. 
Behind  the  Iron  Curtain  they’ve  been 
building  a  huge  fighting  machine 
while  we  were  reducing  ours.  Now 
we  must  rebuild  our  defenses — fast. 

As  things  stand  today,  there  is  just 
one  way  to  prevent  World  War  III. 
That  is  to  re-arm— to  become  strong— 
and  to  stay  that  way! 

This  calls  for  better  productivity  all 
along  the  line.  Not  just  in  making 
guns,  tanks  and  planes,  but  in  turn¬ 
ing  out  civilian  goods,  too. 

Arms  must  come  first.  But  we  must 
produce  arms  at  the  same  time  we 
produce  civilian  goods. 

We  can  do  this  double  job  if  we  all 
work  together  to  turn  out  more  for 
every  hour  we  work— if  we  use  our 
ingenuity  to  step  up  productivity. 

All  of  us  must  now  make  sacrifices 
for  the  common  good.  But  we’re 
working  for  the  biggest  reward  of  all 
—peace  with  freedom! 


THE  BETTER  WE  PRODUCE  THE  STRONGER  WE  GROW 


McGRAW-HILL  PUBLISHING  COMPANY 
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SOlOCt  SfAi 

^  METAL  flATiNC 
^  '  METAL  tfARINC  TfELOM 

•  rUM  TffLON 

METAL  ftEAKMC  TEFLON 


Jelllfr  MaBafftctartaff  ('•rpnnitloii.  C.  O. 
Jennlns*  IUmIIo  IlMofartoiinc  Co  .... 

JohnMB  Co.,  E.  F . . 

Jone*  IMv.,  Howonl  B.  dnrh  Bffff.  Corp 


Kohir  Eiurtooerlox  Co .  SM 

Korp  Metal  Fiodorto  Co..  Inc .  SS 

Kartrun  .  *11 

Kellocff  Hattchboard  A  8opply  Company  1*0 

Kenyon  Transformer  C'ompany.  Ine . IM 

Ke«ter  Holder  Company .  1*7 

Kinney  Manafaetnrtnc  Company .  1*1 

Kollsman  InolmmeaC  Corp .  42 


l.al>oratory  For  Kteeironli-M.  Inc.  . . 

Ijtmhda  Fleet  ronleii  C’orp . 

l4impkln  I^aboratorleo  . 

I.app  Inoalator  Co..  Inc . 

I.eaeh  Relay  Company . 

l,eedA  A  Northrop  Co . 

l,enliort  Eleetiie  Co . 

I.eni  Rleelrle  Manofaeturlnff  Co.. 

I.Ink  Aviation.  Ine . 

I.lttelfune.  Ine . . 

■.oothan  Manafaeturfne  Company 
l.uot.  Henry  R . 


HERMETICALLY 
SEALED  TO  METALS 


Mark  Moldlnc  Company.  Ine . .  . .  . 

Maanerord.  Ine.  . 214. 

Mallory  and  Company.  Ine..  P.  R....80. 

Mannlna*  Mamaell  A  Moore.  Inr . 

Marr«>nt  Intttniments,  Ltd . 

Marlon  Klertrleal  Instrument  C'o . 

Markem  Maehlne  Company . 

MR  Manufactnrfna  Co..  Ine . 

MeOraw-lllll  Book  Co..  Ine . 

Mrlntotth  Knalneeiins  I^ibomtories.  Inc. 

Metal  Textile  Corporation  . 

MetaU  A  Control  Corp..  General  Plate 

IMvIslon  . 

Ml<  a  Insulator  Company . 

MIro  Instrument  Co . 

Mtllen  Mfv-  Co..  Ine..  James . 

Milo  Radio  A  Kleetrontes  Corp  . 

Miniature  Prerlsinn  Rearinas,  Ine . 

Minnesota  Minina  A  Mfa.  Co . 

Mitehell-Rand  Insnlatlon  Co.,  Ine . 

Mosinee  Paper  Mills  Company . 

Motorola  . 

Mnlrhead  A  Co..  Ltd . 

M><*alex  Corp.  of  Amerlea . 


(Patents  Pending) 


^04  Vacuum-tight  TERMI¬ 
NALS  and  FEED-THROUGH 
INSULATORS 


^  Moisture -impervious 
PRINTED  CIRCUITS 


National  Comnaay.  Ine . 

National  .Moldite  Co . 

National  Research  Corp.  . 

Neo-SII  Corp . 

New  Hermes.  Ine . 

New  York  Transformer  Co.  Ine. 
North  American  Avlntlon.  Ine  . 

North  EleetHc  Mfa.  Co . 

Northern  Radio  Co..  Ine . 

Nidhelfer  WIiMlIna  I.aboratortes 


The  fluorO'Carbon  metal  fused  seal  is  a 
true  hermetic  seal  capable  of  holding  a 
vacuum  for  sustained  periods.  It  is  recom¬ 
mended  where  severe  service  conditions 
are  encountered— vibration,  shock,  high 
and  low  ambient  temperatures,  thermal 
shock,  extreme  climatic  conditions. 

Because  Teflon  is  being  allocated  by  the 
Government,  only  those  problems  which 
bear  National  Production  Authority  Sanc¬ 
tion  can  be  considered  at  this  time. 


^  Electrical  character¬ 
istics  ranging  from  insula¬ 
tor  to  semi-conductor  to 
low  resistance  conductor 
in  the  same  unit 


Ouk  Rldc^  PrAdnrla . 

Ohm-Art  IRv..  Chlruco  IHul  Co. 
Olvmiilr  MHuIa  Prodorta  Co..  Inc 

0'N>III-Irwln  Mf».  Cn . 

Opad-(irrcn  Compiiny  . . 


Punorumlr  Radio  Produrta.  lac . . 

Paper  Marhiiaery  A  Reaearrh.  Inr. . . . , 

Paramount  Paper  Tube  Corp . . 

Patten-MarOuyer  Co . 

PtuUo  Plaatles  Corporation . . 

PIckeiinA  A  Co..  Inc . . 

Ptx  Manofaeturinr  Co..  Inr . 

Plaakon  DIvialon,  Ubbey-Owma-Ford 

Glaaa  Co . . 

Polarad  Elertroolra  Corporation  ... 

Potter  liwtrunaent  Co..  Inr . 

Prorlalon  Apparmtua  Co.,  lar . 

Prerlalon  Metal  Pmdurta  Co.  of  Maldei 

Preclaion  Paper  Tube  Co . 

Preato  RerttiMiac  Corporation . 

Pyramid  Elerfrir  Co . 


Metal  Faced  Teflon 
sheets,  bars,  cylinders  and 
certain  fabricated  parts 
for  particular  problems. 


For  further  infoimatiun,  write. 


Quaker  City  Gear  Woi 


Radio  Corp.  of  Ameri(*a 

14.  15.  2SII.  2!5.  Bark  Cover 

Radio  Matrrlala  Corporation .  I9:< 

Radio  Reeeptor  Couipany.  Inr .  ..  lit'. 

Radio  Hhark  t'orp  .  254 

Radio  Wire  TeleviHlnn.  Inr. .  . .  2HM 

Railway  Exprewo  Acrnry.  Air  KxprrMi 

DIvialon  .  247 

Rai^heon  Manufarturlnc  Co . IIS.  292 

K-B-M  IMvIalon.  Raarx  Wire  Corp .  159 

Reevea^Hoffman  (  orporatloa  .  292 

Remler  Company.  Ltd .  SOU 

Republic  FoU  A  Metal  MIIU.  Inr .  49 


600  N.  10TH  STREET,  CAMDEN,  N.J. 
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for  quality^S^ 

<Q^ 

its . . 


U.  S.  ELECTRONICS 

•  I'enatility  in  engineering 

•  Adherence  to  apecineatione 

•  Quality  production  proceduree 
Cothod*  Trop  Coilt  *  I.F.  TrontfOfincri  *  Width 
Control  Coils  *  Hootor  Cholio  Coils  *  Vidoo 
Poking  Coils  *  R.F.  Coils  *  Horizontol  lino- 
ority  Control  Coils  *  Horizontol  Oscillotof  Coils 

*  OKillotor  ond  Solonoid  Coils  *  Sound  Dis- 
crimittotion  Tronsformert  *  Sound  I.F.  Trons- 
lormors  *  Pictwro  I.F.  Tronsformors.  Writ#  todoy 
for  cotolog  or  somplos. . 


RonUtonco  Produrtn  Co .  ISO 

tUx  CorporotloB .  SOS 

Rox  Rhcootat  Co .  Stl 

Rlrlusniooii  Company  .  7t 

Roblnoon  Aviation,  Inr .  SIS 

Rohdon  Mfg.  Co .  S05 

Runzol  Cord  tt  Wlro  Co  .  SS7 


Samco  Products  Company .  147 

Sun^mo  £lcctrlr  Company .  SO 

Harken  Tarutan,  lac .  S?0 

Hclentlflc  Electric  DIv.  of  **H**  CorrugatMl 

Quenched  Gap  Co .  156 

Secon  Metals  Corporation .  SO? 

Herso  Corporation  of  Amerlra .  *74 

Sennions  Clock  Company.  Timer  DIv....  SSO 

Set  Screw  it  Mfg.  Co .  176 

Slipma  Inntrumeats.  Inc .  79 

Snyder  Mf».  Co .  *06 

Sola  Klectiic  Cmnpany .  219 

Sorensen  and  Company,  Inc .  6 

Sound  Apparatns  Company .  *S7 

Soulhwentem  Induntrial  Klectronlcs  Co. .  19S 

Spe<*lalty  Battery  t'ompany .  156 

^^>eer  Resistor  Corp .  *49 

Sponoe  Rubber  Pioducts  Company .  SI 

Spraone  Electric  Company . 1S9 

Stackpole  Carbon  Co .  174 

Standard  Electric  Time  Co .  40 

Standard  Pleso  Company  .  161 

Standard  Pressed  Steel  Co .  *91 

Standard  Telephones  A  Cables,  I.td . *69 

Standard  Transformer  Corp . 24* 

Statham  Laboratories .  *99 

Staver  Company,  Incorporated .  *6.5 

Stevens  Arnold,  Inc .  *74 

Stevens  Mfp.  Co..  Inc.,  Geo .  *46 

Stevens  Manufacturing  Co.,  Inc . *60 

Steward  Manufacturing  Co.,  D.M .  19.5 

Stoddart  Aircraft  Radio  Co .  *77 

Stokes  Machine  Co..  F.  J .  69 

Stupakoff  Ceramic  A  Mfg.  Company....  2*9 

Superior  Electric  Co .  17 

Superior  Instrument  Co . *7* 

Superior  Tube  Company  .  *57 

Sylvania  Ele^'trlc  Products,  Inc . 77,  149 


Taylor  Fibre  Co .  15S 

Taylor  Tubes,  Inc .  162 

Tektronix.  Inc .  SOI 

Tel-lnstrument  Co.,  Inc .  S04 

Teletronlcs  Laboratory,  Inc .  Sll 

Telex,  Electro^.Acoustlc  Division .  188 

Thomas  A  Skinner  Steel  Protiucts  Co.  .  .  .  *70 

Transradlo,  Ltd . 184 

Tung-Sol  Lamp  Works,  Inc . 16.4.  16B 


Uelnlte  Co .  S4 

Clanet  Company.  George .  *3* 

V'nger  Electric  Tools,  Inc .  *91 

Vnlted  Manufacturing  A  Service  Co.  ...  177 
I'nited  States  Electronics  Corporation..  $5* 

Cnited  States  Gasket  Company  . 351 

Vnlted  Transformer  Co . Second  Cover 


Varilex  Sales  Co..  Inc .  70 

Veeder-Root,  Inc .  199 

5'lctoreeB  Instrument  Company .  196 

Vulcan  Electric  C  ompany .  *87 

Waldes  Kohlnoor,  Inc .  85 

Ward  l.eonard  Electric  C<Mnpany .  178 

Waterman  Products  Co.,  Inc .  *95 

Weller  Electric  Corp .  *78 

Western  Gold  A  Platinum  Works . 88* 

W'estinghouse  Electric  Corp . 68,  69.  *61 

Wlieeler  Insulated  Wire  Co..  Inc . *84 

White  DenUl  Mfg.  Company.  S.  8..  *80,  *89 

W’hltehead  Stamping  Company .  803 

Wilcox  Dectric  Company .  *56 

WUton  Tool  Mfg.  Co .  £8.5 

Winchester  Electronics  Incorporated....  *99 
Workshop  Associates,  Inc .  *66 


PROFESSIONAL  SERVICES  .  312 


searchlight  SECTI0>< 

(Classified  Adfertising) 
KMPLOYMENT 

Pusitions  Vacant  . 313*319 

Positions  Wanted  .  313 

Selling  C^portiinities  Wanted .  313 

BCSIXKSS  OPPORTUNITIES 
Offered  .  31  ^ 

EgUIPMENT 
(Used  or  Surplus  New) 

For  Sale  . 320-348 

ADVERTISERS  INDEX 

Admiral  Corporation  .  316 

.Airborne  IniKtruments  Laboraton',  Inc . 314 

Aircraft  .Armaments,  Inc .  317 

Aircraft  Radio  Industries,  Inc .  346 

Alvaradio  Supply  Co .  347 

American  Electrical  Sales  Co .  342 

American  Electronics  . 347 

Applied  Science  Corp.  of  Princeton . 316 

Arma  Corporation  .  318 

Arrow  Sales,  Inc .  336 

Barry  Electronics  Corp . 340,  344 

Bendix  Aviation  Corp .  315 

Blan  .  339 

Boonton  Radio  Corp .  313 

C  &  H  Sales  Co . 343.  346 

Chase  Electronics  Supply  Co .  339 

Columbia  Electronics,  Ltd . 342,  346 

Commercial  Surplus  Sales  Co .  338 

Communications  Devices  Co .  337 

Communications  Equipment  Co.... 330,  331,  332 

Cornell  Aeronautical  Laboratory,  Inc .  319 

(Tottone  A  Co.,  .A .  340 

Cunningham  Engineering  Co .  340 

Electro  Impulse  Laboratory .  337 

Electro  Sales  Co . 328,  343 

Electronic  Engineering  Co.,  of  Calif .  318 

Electronicraft,  Inc . 326 

Emerson  Electric  Mfg.  Co .  319 

Empire  Electronics  .  347 

E  P  C  0 .  347 

Freeland  Products  Co .  347 

(teneral  Electric  Co .  317 

(jeneral  Motors  Corp.,  AC  Spark  IMog  Div.  316 

Globe  Trading  Co . 340,  347 

Goodyear  Aircraft  Corp .  315 

(^reen,  ^uld  .  346 

Hall  Electric.  Ltd .  341 

Harmar  Co..  The .  334 

Hayden  Brothers  .  343 

International  Business  Machine> .  316 

Instrument  Associates  .  323 

J.  S.  H.  ^ales  Co .  345 

Kato  Engineering  Co .  344 

Kellett  Aircraft  Corp .  318 

Kings  County  Machinery  Exchange .  343 

Land-Air  Inc .  318 

Lectronic  Research  Laboratories .  329 

Liberty  Electronics.  Inc .  322 

I.ife  Electronic  Sales .  339 

Lowenthal  Co.,  T.  R .  341 

Marino  Radio  Co .  335 

Maritime  International  Co .  344 

Mogull  Co..  Inc..  Alexander .  333 

Maritime  Switchboard  .  338 

Maxson  Corp.,  The  W.  L .  314 

Melpar  Inc . 314 

Minneapolis  Honeywell  .  319 

Monmouth  Radio  Laboratories .  345 

New  York  Transformer  Co.,  Inc . 313 

Norman  Radio  Distributors,  Inc .  336 

Northrop  Aircraft,  Inc .  316 

Phillips  Petroleum  Co .  318 

Photucon  Sales  .  345 

Precision  Electrical  Instrument  Co . 343 

Radio  A  Electronic  Surplus .  342 

Radio  Development  &  Sales  Co .  347 

Radio  Ham  Shack,  Inc . 320,  321 

Radiovision  Co.,  The .  345 

Rajah  Fabrics  Cotp .  313 

Reliance  Merchandising  Co .  337 

Sandia  Corp . 317 

Sanett,  Bob  .  346 

Servo*Tek  Products  Co.,  Inc .  325 

.<ountronics  Labs  .  343 

TAB  .  348 

Technical  Radio  Parts  Co .  347 

Telemarine  Communications  Co .  342 

Universal  Cieneral  Corp .  336 

United  Surplus  Materials .  345 

Viking  Electronics  Corp .  347 

Wells  Sales,  Inc . 324 

Weighman  Herbert  G .  313 

Western  Electric  Co .  314 

Westinghouse  Electric  Corp . 319 

Weston  Laboratories  .  340 

We«it  Region  Electronics .  346 

Western  Electric  .  314 

Wilgreen  .  342 

Wolf  Co.,  Edward . 345 


United  States  Electronics  Corp. 


Ifndhant,  Naw  Janey 


Zophnr  MUU.  Inc. 


This  IndSK  It  tuhllthad  as  a  eanvstiisiiM  to  tha 
rwdvrv.  Cvwy  cart  is  takan  ta  maka  It  aaaarata.  but 
ELECT80NI(58  asswmat  na  rasaansibllHy  far  arrart 
ar  amittlant. 


August,  1951  —  ELECntON  ICS 


AMPEREX 

UHF  and  VHF  Twin  Tetrode 
for  W-l-D-E  Band  Operation 

^  \  RF  Amplifier,  Modulator,  Frequency  Doubler,  Tripler 


#  Th«  AMPEREX  AX-9903/5894  it  on  improved  vortion  of  tk«  8298.  Th«  dttign 
of  ihit  twb«  incerporoftt  f•otur•t  whkh  produco  contidorobty  tmollor  output 
copocitoncot  ond  which,  thoroforo,  rotult  in  highor  rotonont  froquonciot  (opprexi- 
motoly  500  me.  inttood  of  250  me.).  In  oddition,  btcouto  of  tho  low  inductoncot 
of  tho  connoc  iont  botwoon  tho  cothodo  ond  teroon-grid,  moro  ttoblo  oporotion 
ot  high  froqutneiot  it  ofFoctod. 

#  A  mott  dotiroblo  dotign  choroctorittic,  olto,  it  tho  incorporotion  of  intornol 
noutrolixing  condontort  which  oro  connoctod  diroctly  to  tho  control^ridt,  moking 
impottiblo  tolf-otcillotion  in  o  tunod-ploto,  tunod-grid  frontmittor. 

#  Of  importonco  in  thit  now  dotign  oro  tuch  footurot  ot; 

1.  Diroct  and  short  connoction  botwoon  tho  pint  and  tho  onodo«  couting 
lowor  inductonco  and  rosittonco. 

2,  No  intuloting  ports  (mica  or  eoromics)  botwoon  onodoi,  rosulting  in  lowor 
lottos  at  high  froquonciot. 

3*  "Scroonod''  micot,  thoroby  provonting  pottiblo  lottos  duo  to  contomi- 
notod  mica. 

4.  Zirconium-cootod  moly  onodot,  giving  o  highor  dogroo  of  vocuum  than 
pottiblo  with  nickol  anodot  ond  borium  gottors. 

#  For  tho  full  ttory  on  how  to  uto  tho  AMPEREX  AX-9903/5894  in  your  porticulor 
opplicotion,  writo  to  Applicotion  Enginooring,  Ooportmont  N.  Or  if  you  profor, 
otk  for  on  AMPEREX  roprotontotivo  to  coll. 

#  IMMEDIATE  DELIVERY*  Ordor  from  your  tocol  oloctronkt  portt  distributor. 
If  unovoiloblo,  writo  diroct  to  our  plont. 

*  Subfoct  to  prior  solo 


AMPEREX  ELECTRONIC  CORP. 

J5  WASHINGTON  SHEET,  HOOKLYN  1,  N.  Y. 

In  (onoda  and  Newfoundland  Rogers  MajcslK  Limited 
11  1?  Irenlslille  Rood,  leotidf,  Toronlo,  Ontario,  (onodo 
Coble  AMPRONICS 


re- tube  with 
AMPEREX 


> 


Preface  to  a  Better  Product . . . 

an  industry  service  without  parallel 


RCA  Application  Engineering  is  a  special¬ 
ized  service  designed  to  assist  electronic 
equipment  manufacturers  in  product 
development.  This  service  is  at  the  dis¬ 
posal  of  all  RCA  tube  and  component 
customers. 

RCA  Application  Engineering  offers  you 
the  collective  experience  of  specialists 
in  electronics  who  are  qualified  to  help 
you  with  your  design,  specification,  and 
production  problems.  These  field  engi¬ 
neers  devote  their  time  exclusively  to  a 
personal  and  confidential  appraisal  of 
customer’s  specific  tube  and  component 
requirements  .  .  .  and  a  translation  of 


these  requirements  into  better  products. 
In  addition,  three  RCA  Application 
Engineering  Laboratories— conveniently 
located  at  Harrison.  Lancaster,  and 
Chicago  .  .  .  are  available  for  circuit  re¬ 
search,  product  investigation,  perform¬ 
ance  tests,  specification  checks,  and 
statistical  quality  analysis. 

The  vast  and  impressive  experience 
of  this  Application  Engineering  group 
accounts  in  part  for  RCA’s  engineering 
leadership  in  the  development  of  better 


tubes  and  components  in  advance  of 
the  market. 

To  put  RCA  Application  Engineering  to 

work  for  you.  phone  the  nearest  RCA 
office*  ...  or  write  RCA,  Ommercial 
Engineering,  Section  42HR,  Harrison, 
New  Jersey. 

*(East)  Harrison  6-8(X)0,  415  S.  5th  St., 
Harrison.  N.J.  (Midwest)  Vt’hitehall  ■»-2‘)(X). 
589  E.  Illinois  St..  (Chicago,  III.  (West) 
Trinity  5641.  420  S.  San  Pedro  St.,  Los 
Angeles,  C'alifornia. 


The  Fountainhead  of  Modern  Tube  Development  it  RCA 


RADtO  CORPORATION  of  AMERICA 


X,  M.  J. 


